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The  U.S.  Army  currently  has  two  separate  and  different  programs 
addressing  body  weight  limits.  The  program  for  on-the-job  soldiers  (referred  to 
as  the  retention  standard,  AR  600-9)  utilizes  a  two  tiered  system:  an  initial  body 
weight-for-height  limit,  followed  by  a  secondary  body  fat  evaluation  applied  to 
those  exceeding  the  weight-for-height  limit,  with  the  ultimate  standard  being 
body  fat.  In  contrast,  the  system  for  new  entrants  into  the  Army  (referred  to  as 
the  accession  standard,  AR  40-501),  utilizes  only  a  weight-for-height  standard. 
There  is  currently  no  connection  between  these  retention  and  accession 
standards.  Furthermore,  the  accession  body  weight  standards  are  currently  set 
at  a  level  which  permits  entry  of  male  recruits  who  are  well  above  retention  fat 
standards,  but  restrict  females  to  weights  which  approximate  the  retention  fat 
standards.  These  accession  standards  also  exclude  nearly  one  third  of  young 
U.S.  women  from  Army  service,  but  exclude  few  young  males. 

This  study  was  conducted  to  explore  the  relationship  between  these  two 
standards.  Specifically,  in  response  to  a  request  from  Office  of  the  Deputy 
Chief  of  Staff  for  Personnel  to  The  Office  of  the  Surgeon  General  (28  May 
1987),  we  were  asked  to  study  the  suitability  of  the  accession  standards  with 
respect  to  the  retention  standards,  and  to  reexamine  the  basis  of  the  higher 
rate  of  exclusion  of  females  from  the  national  population.  This  was  done  by 
examining  the  relationship  of  excess  fatness,  as  defined  by  current  retention 
standards,  to  attrition,  physical  performance,  and  achievable  weight  and  fat  loss 
in  male  and  female  recruits. 
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SUMMARY 


The  purpose  and  methods  of  Army  assessment  of  body  size  have  changed 
over  time  but  not  all  regulations  have  changed  consistently  to  reflect  these 
altered  goals.  The  original  purpose  of  height-weight  tables  was  to  exclude 
underweight  candidates  from  Army  service.  Upper  limits  of  weight  emerged  in 
the  1960’s  to  exclude  overweight  candidates  and  height-weight  accessions 
standards  (AR  40-501 )  are  now  the  sole  basis  for  exclusion  of  potentially  obese 
men  and  women.  Separate  tables  for  weight  control  (retention)  standards  were 
issued  in  1976.  By  DOD  directive,  the  weight  control  standards  further  evolved 
into  a  program  based  on  body  composition  instead  of  body  weight  standards. 
The  current  retention  standards  (AR  60C-9)  are  based  on  percent  body  fat  and 
use  height-weight  tables  only  as  an  initial  screen  to  determine  who  is  at  risk  for 
obesity  by  established  Army  standards  of  percent  body  fat.  Thus,  two 
regulations  assess  obesity  by  two  different  sets  of  standards  and  no  attempt 
has  been  made  to  link  these  two  standards. 

In  the  past  decade,  female  representation  in  the  Army  has  substantially 
increased  and  standards  of  body  size  and  body  composition  have  been  applied 
largely  on  the  basis  of  male  standards.  Thus,  females  have  been  held  to 
height-weight  standards  which  are  more  stringent  than  male  standards,  possibly 
by  the  reasoning  that  this  compensates  for  sex  differences  in  physical 
performance.  The  body  fai  standards  have  similarly  been  linked  to  the  male 
standards  by  allowing  an  8%  body  fat  unit  difference  to  account  for  the 
estimated  difference  in  sex  specific  essential  body  fat.  The  effect  of  these 
female  accession  weight  standards  is  to  exclude  nearly  one  third  of  otherwise 
suitable  female  candidates  from  Army  service  (while  few  males  are  excluded). 
Later  female  soldiers  are  held  to  body  fat  standards  which  are  more  stringent 
tiran  the  mate  standards.  Thus,  the  Army  physical  standards  appear  to 
discriminate  against  female  soldiers. 

in  1985,  the  Office  of  the  Assistant  Secretary  of  Defense,  Force 
Management  and  Personnel  (OASO(FMSP))  requested  that  ail  services  review 
accession  height  and  weigh!  standards,  specifically  with  respect  to  males  and 
females.  As  a  result,  this  study  was  conducted.  The  key  objectives  were  to: 
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1)  establish  the  relation  between  accession  height-weight  standards  and 
subsequent  military  performance  (physical  performance  and  success  in  the 
Army)  as  a  function  of  gender,  2)  determine  the  appropropriate  relationship 
between  accession  standards  and  retention  standards,  3)  determine  if  a 
measure  of  percent  body  fat  is  the  appropriate  accession  standard,  as  it  is  for 
the  retention  standard,  and  4)  further  evaluate  the  appropriateness  of  the 
current  retention  standards. 

Male  and  female  recruits  were  studied  at  Fort  Jackson  basic  training  from 
the  time  of  entry  to  active  duty  (EAD)  in  the  Fall  of  1988.  Height,  weight, 
circumference  measurements,  and  demographic  information  were  collected  by  a 
study  team  at  the  reception  station  for  1894  participating  recruits.  APFT 
performance,  unit  recorded  weights  and  heights,  and  all  separation  actions 
were  recorded  for  2623  recruits  in  participating  units.  The  soldiers  were  again 
surveyed  through  their  unit  commanders  at  their  first  unit,  approximately  six 
months  (6m)  after  the  end  of  basic  training.  Weight,  height,  and  circumferences 
were  obtained  from  the  units  of  75%  of  the  soldiers  reached  by  survey. 

The  results  of  this  study  compared  to  national  survey  data  suggest  that 
accession  weight  tables  exclude  few  males  who  are  within  fat  standards  while 
some  young  males  who  exceed  even  30%  body  fat  are  accepted.  In  contrast, 
the  female  accession  weight  tables  appear  to  exclude  many  females  who  are 
not  overfat  by  retention  standards.  Because  the  female  accession  standards 
are  stringent,  female  recruits  are  tightly  grouped  around  the  retention  fat 
standards  with  nearly  one  third  of  new  recruits  exceeding  the  fat  standards,  but 
the  majority  of  these  females  only  exceed  their  standards  by  a  few  percent 
body  fat  units.  Black  males  and  females  had  significantly  lower  body  fat  and 
were  less  likely  to  exceed  retention  fat  standards  than  non-black  recruits. 

There  was  little  relation  between  fatness  and  attrition,  with  only  a  slight 
trend  for  overfat  males  to  be  overrepresented  in  the  attritees.  There  was  a 
significantly  larger  proportion  of  overweight  (by  retention  screening  tables),  but 
not  overfat,  females  retained  compared  to  females  attrited,  possibly  reflecting 
advantages  of  a  larger  body  size,  related  to  greater  muscle  mass. 
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The  current  fat  standards  were  reasonable  markers  of  APR  performance  in 
males.  However,  the  relationship  between  female  body  fat  standards  and 
performance  was  weaker  in  this  sample  and  the  female  standards  did  not 
clearly  correspond  to  any  inflection  points  in  performance. 

Fat  males  and  females  at  all  levels  of  fatness  lost  weight  in  basic  training. 
Males  continued  to  change  in  the  same  direction  following  basic  training  while 
females  tended  to  gain  weight,  regaining  all  weight  lost  during  basic  training 
and  gaining  additional  weight,  over  their  initial  weight  at  EAD.  In  terms  of  body 
fat,  there  was  no  decrease  in  the  proportion  of  overfat  females  compared 
between  EAD  and  6m.  Males  had  more  success  in  fat  reduction  and  the 
proportion  of  overfat  males  significantly  decreased  by  6m.  Males  up  to  4% 
body  fat  units  overfat  were  likely  to  achieve  their  standards  at  6m.  Thus,  males 
and  females  were  both  clearly  capable  of  significant  weight  loss  during  basic 
training  but  only  the  overfat  males  maintained  this  weight  loss.  The  reasons  for 
this  gender  difference  are  unknown  but  may  be  attributed  to  motivational 
differences  related  to  differences  in  the  current  standards,  differences  in  the 
physical  demands  of  assigned  specialties,  differences  in  recreational  physical 
activity  and  other  social  U  and  physiological  differences  in  fat  regulation. 

The  results  of  this  study  support  a  recommendation  that  accession 
standards  should  be  based  on  body  fat  instead  of  body  weight.  Male  recruits 
could  be  given  some  allowance  (approximately  4%  body  fat  units  greater  than 
the  retention  standards)  and  be  expected  to  achieve  their  standards  by  6 
months  after  the  end  of  basic  training.  A  change  to  body  fat  accession 
standards  with  this  allowance  would  have  reduced  this  sample  of  male  recruits 
by  8.5%,  including  elimination  of  the  fattest  and  least  physically  fit  males. 
Further  study  is  necessary  to  determine  if  such  an  allowance  is  appropriate  for 
female  recruits.  Thus,  a  switch  to  body  fat  standards  for  accession  standards 
would  help  compliance  with  the  Army  Weight  Control  Program  but  would  also 
exclude  many  (31 .6%)  females  who  are  close  to  their  current  standards  and 
who  are  not  measureably  less  fit  or  less  suited  to  their  military  occupational 
specialties.  This  suggests  that  female  retention  standards  need  to  be 
reexamined  and  reset  according  to  some  nonarbitrary  rationale  not  linked  to 
male  standards. 
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INTRODUCTION 


ORIGINS  OF  ARMY  ENTRY  (ACCESSION)  WEIGHT  STANDARDS 

As  early  as  World  War  I,  Army  accessions  were  screened  with 
height-weight  tables.  These  standards  were  designed  to  exclude  underweight 
males  whose  underdevelopment  may  have  marked  chronic  disease  such  as 
tuberculosis,  and  who  were  nevertheless  considered  unsuitable  to  the  physical 
demands  of  the  Army.  The  tables  gave  minimum  acceptable  weights  and 
"desirable"  weights  for  all  soldiers  by  height.  A  soldier  was  considered  unfit  for 
military  service  if  general  examination  proved  him  to  be  "undersized, 
underweight,  undeveloped,  pale  and  emaciated,  poorly  nourished  with  thin 
flabby  muscles,  or  manifestly  lacking  in  stamina  and  resistance  to  disease”  (AR 
40-105,  29  May  1923).  Meanwhile,  obese  applicants  were  eliminated  only  for 
overt  morbidity,  or  if  their  weight  was  excessive  for  Cavalry  service.  Thus, 

Variations  in  weight  above  the  standard  are  disqualifying  if 
sufficient  to  constitute  such  obesity  as  to  interfere  actually  or 
potentially  with  normal  physical  activity,  as  may  be  evidenced  by 
high  blood  pressure,  a  beginning  nephritis,  breaking  down  of  the 
arches  of  the  feet,  or  other  defects  incident  to  such  condition. 

(AR  40-105,  29  May  1923) 

This  emphasis  on  the  exclusion  of  underweight  soldiers  continued  through 
1960.  Men  were  routinely  accepted  for  duty  if  their  weight  was  greater  than  the 
standards  for  height " provided  the  overweight  is  not  so  excessive  as  to  interfere 
with  military  training'  (MR  1-9,  and  later  AR  40-115). 

Weight  tables  for  female  soldiers  emerged  in  WWII,  specifically  for  Army 
nurses.  As  with  the  standards  for  males,  the  emphasis  was  on  the  exclusion  of 
underweight  applicants.  The  permissible  limit  below  the  tabled  "average" 
weight  was  15  pounds.  Unlike  the  male  tables,  these  tables  were  subdivided 
into  age  categories  (in  5-year  intervals)  and  the  weight  increased  with  age.  As 
with  the  male  tables,  there  were  no  upper  weight  limits  governing  acceptance 
into  the  Army  but  the  regulation  (AR  40-100)  recommended  that  the  weights 
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given  for  the  age  group  26-30  were  the  ideal  ones  to  maintain. 

By  I960,  the  regulation  on  "Standards  of  Medical  Fitness"  (AR  40-501), 
listed  height-weight  tables  with  both  minimum  weights  and  age-related 
maximum  weights  for  men  and  women  (Appendix  Table  A).  No  longer  were 
candidates  to  be  evaluated  for  obesity  if  they  exceeded  weight  tables;  large 
men  and  women  were  excluded  absolutely.  These  stricter  standards  reflect  the 
difference  between  the  wartime  demand  for  soldiers  and  a  peacetime  Army 
able  to  apply  more  arbitrary  physical  selection  criteria.* 

In  1983,  the  maximum  allowable  weights  of  the  1960  regulation  were  further 
modified,  with  increased  weight  allowances  for  taller  men  and  women  and 
decreases  for  shorter  men  and  women  (Appendix  Table  B).  (Commissioned 
officers  are  held  to  the  standards  of  AR  600-9).  The  basis  of  either  of  these 
accession  tables  is  uncertain.  They  do  not  correspond  to  any  of  the  major 
actuarial  tables  such  as  the  height-weight  tables  of  the  Metropolitan  Life 
Insurance  Company,  or  wit.,  previously  published  recommendations  from  Army 
agencies  such  as  the  Office  of  the  Surgeon  General  (1 )  or  Quartermaster 
anthropologists  (2),  which  were  based  on  actual  soldier  data,  nor  do  they 
correspond  to  the  oarlier  standards  used.  A^  further  example  of  the  arbitrary 
nature  of  these  tables  and  tha.r  penodic  changes,  two  of  the  5-year  age 
intervals  were  collapsed  to  21-30  years  for  males,  but  not  for  females.  These 
standards  havo  not  been  changed  further  during  the  time  in  which  a  separate 
set  of  “retention"  standards,  based  on  body  fat  measurement,  have  been 
developed  and  refined  for  all  active  duty  soldier. 

A  recent  proposal  to  change  the  accessions  tables  to  a  different  arbitrary 
standard  which  would  be  more  equitable  between  sexes  (in  terms  of 
proportions  excluded)  was  rejected  by  the  Army.  In  1 985,  a  detailed  siudy  by 
the  Defense  Manpower  Data  Center  noted  that  males  a.,;'  females  were  net 
equally  treated  by  the  accession  standards  of  any  of  the  services.  These 
standards  excluded  32.2%  of  young  women  in  a  nationally  representative 


*  In  the  current  regulation  these  weight  tables  pertain  only  to  the  volunteer  Army;  standards  for 
mobilization  do  not  Include  height  or  weight  restrictions. 
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sample,  the  second  cycle  of  the  National  Health  and  Nutrition  Examination 
Survey  (NHANESII).  In  the  same  sample,  only  4.7%  of  males  would  be 
excluded  from  enlistment  by  their  weight.  The  proposed  solution  was  to 
establish  new  tables  which  allow  entry  of  both  men  and  women  at  weights  up  to 
120%  of  their  respective  national  averages  (3).*  The  proposed  standards  would 
change  the  percent  of  excluded  U.S.  males  and  females  to  8.3%  and  12.8%,  . 
respectively.  A  followup  report  (5)  further  suggested  that  these  were 
appropriate  standards  for  males  since  first  enlistment  attrition  rates  were  higher 
for  males  above  these  relative  weights.  For  females,  there  were  no  discemably 
higher  attrition  risk  categories,  although  few  females  greater  than  120%  of  the 
national  average  weights  were  available  for  study  because  of  the  existing 
exclusionary  standards.  This  recommended  change  was  a  simple  and  logical 
proposal,  except  that  it  did  not  take  into  account  the  Department  of  Defense 
(DOD)  directed  move  to  standards  based  on  body  fat  assessment. 

EVOLUTION  OF  AN  ARMY  (RETENTION)  WEIGHT  CONTROL  PROGRAM 

In  response  to  perceived  problems  in  an  increasingly  sedentary  Army, 
weight  control  regulations  for  active  duty  soldiers  were  revitalized  in  1976.  A 
new  set  of  weight  standards,  unrelated  to  the  tables  in  AR  40-501 ,  were 
generated  under  the  personal  direction  of  General  Bernard  W.  Rogers.**  All 
active  duty  personnel  were  required  to  remain  below  the  maximum  allowable 
weights  (Appendix  Table  C),  regardless  of  age,  or  be  assessed  by  a  physician 
for  obesity.  If  they  were  judged  to  be  obese,  soldiers  were  to  be  placed  on  a 
prescribed  diet  and  exercise  regimen.  Now  commanders  were  permitted  to 
apply  adverse  administrative  actions  for  unsatisfactory  progress  in  weight  loss, 


*  This  is  essentially  the  same  definition  of  overweight  used  by  the  Surgeon  Genera!  of  the  Public 
Health  Service:  ’People  are  considered  overweight  if  their  body  mass  Index  exceeds  the  83th 
percentile  for  young  American  aduils  (approximately  120  percent  of  desirable  weight /*(4).  This 
corresponds  to  BMI  >  27.8  for  males  and  >  27.3  kg/m®  for  females,  based  on  the  NHANESII  data. 

**  The  previous  weight  control  regulation  (AR  632-1,  Apr  1972)  was  combined  with  a  physical 
fitness  regulation  (AR  600-9,  Jan  1965)  and  the  new  weight  tables  were  added.  The  male  upper 
limits  were  125%  of  the  "desirable*  weights  in  the  WWII  standards.  These,  in  turn,  were  from  the 
original  1912  medico-actuarial  tables  based  on  mean  values  of  the  insured  population  at  age  20  (6). 
These'  standards  are  still  with  us,  as  male  screening  weights  tor  age  40  &  over,  in  AR  609-9. 
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if  they  found  it  to  be " indicative  of  apathy,  a  lack  of  self-disdplina,  evasive 
performance,  or  other  character  deficiencies 

The  stated  objectives  of  this  program  were  to:  "a)  maintain  the  weight  of  ail 
personnel  at  a  level  which  is  best  suited  to  permit  them  to  perform  theirduties  in 
a  peacetime  or  combat  environment,  and  b)  present  a  smart  soldierly 
appearance  expected  of  a  combat  ready  Army."  Military  appearance  was  the 
mainspring  of  this  regulation,  as  detailed  in  a  singular  paragraph: 

The  wearing  of  the  Army  uniform  should  be  a  matter  of  personal 
pride  and  satisfaction.  Each  soldier  is  a  representative  of  the 
United  States  Government,  and  should  have  a  physical 
configure,  ''on  and  posture  when  in  uniform  that  is  trim  and  smart. 
Waistlines  that  stretch  the  front  of  an  otherwise  well-fitting  blouse 
or  shirt,  and  "pot-bellies"  detract  from  good  military  appearance. 

(AR  600-9,  26  Nov  76) 

Although  it  applied  to  both  sexes,  this  regulation  was  clearly  designed  with 
males  in  mind.  No  special  mention  was  made  of  excess  fat  distributed  in 
female-specific  patterns  (e.g.  standards  of  military  appearance  for  bustlines). 

A  major  revision  of  this  regulation  in  1963  removed  the  subjective 
physician's  assessment  of  obesity  by  adding  direct  estimation  of  body  tat  and 
setting  age-  and  sex-related  body  fat  standards.  This  conversion  to  the 
measurement  of  body  fat  was  specifically  directed  by  DOD.  Although  they  are 
related  within  a  population,  body  fat  and  body  weight  (for  height)  are  distinct 
qualities  (see  Figure  1).  Unlike  the  accession  standards,  this  allowed  soldiers 
of  above  average  musculature  to  be  retained  without  adverse  actions,  it  also 
objectively  quantified  an  individual's  fatness  for  an  aggressive  enforcement  of 
body  composition  standards,  instead  of  relying  on  a  commander’s  assessment 
of  a  soldier’s  appearance  and  ability  to  perform  his/her  duties. 

DOD  directive  1308.1  suggested  an  eventual  goal  of  20%  and  £6%  body  fat 
for  ail  male  and  female  military  personnel.  However,  for  the  Army  retention 
standards,  the  most  stringent  limits  were  set  at  20%  and  28%  for  the  youngest 
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age  category  of  men  and  women.  This  standard  of  20%  body  fat  for  young 
males  was  based  partly  on  soldier  data  relating  aerobic  capacity  and  body  fat 
(7).  It  was  also  recommended  as  a  reasonable  upper  limit  which  allows  a  5% 
body  iat  interval  over  the  average  fatness  of  fit  young  males  (8).  Rather  than 
accepting  a  similar  5%  interval  over  the  average  fatness  of  fit  young  females, 
the  female  standards  were  established  relative  to  the  male  standards.  Thus, 
the  8%  gap  between  Army  male  and  female  standards  denotes  a  sex-specific 
"essential  body  fat"  difference  which  is  commonly  estimated  at  8-10%  body  fat 
units  (9)  although  even  larger  differences  are  observed  between  males  and 
female  mean  values  in  some  studies.  The  DOD  suggested  upper  limit  of  26% 
body  fat  was  considered  too  restrictive  for  young  females  since  mean  fatness  of 
female  recruits  was  28%  at  the  time  that  the  standards  were  established 
(10,11).  (For  comparison,  male  recruits  averaged  16%).  Arbitrary  allowances 
were  also  made  for  age  to  reflect  established  but  poorly  quantified  maturational 
changes  in  body  fat  (Table  1). 


Table  1.  Army  body  fat  retention  standards. 


Age  range 

Males 

Females 

17-20 

20% 

28% 

21-27 

22 

30 

28-39 

24 

32 

40  &  over 

26 

34 

from:  AR  600-9,  15  April  1983 


Initially,  body  fat  was  assessed  by  the  Durnin-Womersley  equations  using 
skinfold  thicknesses  measured  at  four  body  sites  (12).  This  was  chosen  as  the 
interim  method  (13),  while  body  tat  prediction  equations  based  on  a  U.S.  Army 
sample  were  being  developed.*  This  method  was  selected  on  the  basis  of  its 


*  This  was  used  only  as  an  interim  method  because  of  several  drawbacks.  Skinfold  measurement 
cannot  be  reliably  used  by  untrained  observers,  thus,  obesity  assessments  were  left  In  the  hands  of 
specialized  medical  personnel  who  had  to  be  trained  and  monitored.  The  equations  applied  to  aoe 
intervals  which  produced  distressingly  large  increments  in  the  estimated  body  fat  for  a  given  sum  of 
skinfold  thicknesses  at  certain  birthdays.  A  third  problem  was  that  the  method  was  developed  on  a 
population  of  primarily  middle-aged  northern  Scottish  men  and  women,  perhaps  reducing  the 
S'-^hiiity  to  the  U.S.  Army  population. 
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historical  use  in  military  populations  and  its  field  expediency,  compared  to  other 
available  methods. 

The  regulation  (AR  600-9)  was  again  revised  in  1986  to  specify  a  new 
procedure  for  body  fat  measurement.  This  method  was  based  on  a  new  set  of 
predictive  equations  developed  expressly  for  the  regulation  from  an  active  duty 
Army  sample  in  the  1984-1985  Army  Body  Composition  Study  (14).  A  key 
feature  of  the  method  is  that  it  can  be  applied  accurately  at  the  unit  level  by 
simple  measurement  of  body  circumferences  (Appendix  E).  For  males,  the  fat 
component  is  assessed  by  an  abdominal  circumference  and  adjusted  for  fat 
free  body  ma«»  by  a  neck  circumference  and  height.  For  females,  the  fat 
component  is  assessed  by  weight  and  by  a  hip  circumference,  with  adjustments 


Figure  1  (facing  page).  The  relationship  between  weight  and  body  fat 
standards,  Illustrated  In  terms  of  military  appearance.  For  purposes  of 
comparison,  these  soldiers  are  matched  by  characteristics  as  young,  white, 
male  soldiers  of  similar  height  (See  Appendix  D  for  specific  characteristics  of 
these  subjects).  They  are  arranged  in  columns  by  approximate  weights:  145 
lbs  (20%  under  retention  weights),  170  lbs  (approaching  retention  Weight 
screen  limits),  and  195  lbs  (approaching  accession  weight  limits).  They  are 
arranged  in  rows  by  approximate  percent  body  fat  (measured  by  underwater 
weighing).  By  accession  standards,  all  of  these  men  could  enter  the  Army, 
but  the  two  soldiers  who  are  overweight  and  overfat  by  retention  standards 
(c,f)  would  be  eliminated  if  they  did  not  lose  fat  on  the  Army  Weight  Control 
Program.  The  two  overfat  soldiers  who  approach  their  retention  weight  limit 
(b,e)  would  also  be  at  risk  if  a  commander  chose  to  have  them  assessed  for 
body  fat  (a  commander's  prerogative  for  a  soldier  who  does  not  present  a 
good  military  appearance).  The  other  two  low  weight  but  overfat  soldiers 
(a,d)  could  also  be  identified  by  a  commander  although  this  is  unlikely, 
particularly  if  their  job  performance  is  satisfactory.  Thus,  by  using  a  weight 
screen  first,  the  emphasis  of  the  retention  standards  is  on  large  fat  soldiers 
and  not  on  the  undermuscular  fat  soldiers.  Accession  standards  exdude  only 
the  most  obese  males.  There  is  no  analogous  graph  for  female  soldiers 
since  accession  and  retention  weights  are  similar  and  the  sample  of  females 
20%  below  retention  weights  is  small. 
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from  height,  and  neck,  wrist,  and  forearm  circumferences.  This  method  has  the 
same  range  of  precision  (+3-4%  body  fat  units)  found  in  other  expedient 
methods  based  on  underwater  weighing,  including  circumferences,  skinfold 
thickness,  other  anthropometry  based  methods,  and  electrical  impedance  (14- 
15).  These  methods  probably  cannot  be  further  improved  without  a  significant 
technological  breakthrough  (16). 

Height-weight  tables  are  retained  in  AR  600-9  as  a  screen  to  determine 
which  soldiers  need  to  be  measured  for  booy  fat.  The  use  of  screening  weight 
tables  is  a  holdover  from  the  earlier  method  of  skinfold  measurements,  when  it 
would  not  have  been  practical  to  routinely  screen  all  soldiers  because  the 
method  required  trained  caliper  users,  already  straining  limited  resources.  The 
current  Army  circumference  method  can  be  applied  routinely  at  the  unit  level 
and  by  soldiers  themselves.  However,  the  continued  use  of  weight  tables  also 
provides  a  margin  of  safety  for  the  majority  of  soldiers,  recognizing  that  all 
indirect  methods  of  body  fat  measurement  are  imprecise.  Thus,  body  fat 
assessment  is  still  reserved  only  for  those  soldiers  who  exceed  weight  tables. 

The  screening  tables  were  developed  to  approximate  the  relationship 
between  body  proportions  (height  &  weight  in  a  specific  relationship  of  wt/ht2, 
known  as  body  mass  index)  and  fatness,  as  related  to  the  specific  age-  and 
sex-related  fat  standards.  This  was  achieved  by  making  the  1976  standards 
the  screening  weights  for  the  upper  age  category  (40  years  &  over)  for  males 
and  females,  and  making  the  body  mass  index  standards  more  stringent  in  the 
younger  age  categories  (Appendix  Tabie  F).  In  fact,  these  maximum  weights 
from  the  1976  regulation  formed  the  basis  from  which  the  remaining  weights 
and.  by  reverse  calculation,  from  which  reasonable  but  arbitrary  body  fat 
standards  were  derived.  Following  the  Army  Body  Composition  Study,  the 
female  screening  weight  table  allowances  were  increased  by  5%  to  better  align 
screening  weights  to  the  body  fat  standards  (Appendix  Table  G). 


Figure  2  (facing  page).  Plotted  values  from  current  accession  and 
retention  weight  tables  for  men  and  women  in  the  youngest  age  category 
(17*20  years).  Mean  values  of  the  U.S.  population  (NHANtSIt)  in  this  age 
range  are  shown  +1  standard  deviation  in  the  stippled  area  (66%  of  sample). 
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17-20  YEAR  OLD  MALES 


WEIGHT  (lbs) 


56  58  60  62  64  66  68  70  72  74  76  78  80  82 

HEIGHT  (inches) 


ege  range*  lor  male  accaaalon  atandarda 
and  lor  NHANESII  mean  valuta:  16-20 


17-20  YEAR  OLD  FEMALES 

WEIGHT  (lbs) 


56  58  60  62  64  66  68  70  72  74  76  76  60  62 

HEIGHT  (inches) 


ace  range  tor  ecceaelon  atanderda:  18-10 
age  range  tor  NHANESII  ataaa  value:  18-20 


COMPARISON  OF  ACCESSION  AND  RETENTION  STANDARDS 


The  Army  Weight  Control  Program  (retention)  regulation  has  evolved  to  an 
assessment  of  fatness  by  measurement  of  body  fat,  but  the  regulation 
governing  accessions  has  not  changed  from  the  use  of  only  height-weight 
tables  for  the  same  purpose  of  identifying  overfat  candidates.  There  is  no 
correspondence  between  the  weight  tables  used  in  the  two  regulations  and 
even  the  age  categories  are  different.  Not  surprisingly  then,  the  male  and 
female  accession  weight  tables  are  in  arbitrary  disagreement  with  the  retention 
weight  screening  tables.  Their  relationship  and  the  relationship  to  national 
averages  are  shown  in  Figures  2  and  3  for  the  two  youngest  age  categories  of 
the  retention  standards  (these  age  ranges  represent  approximately  95%  of  new 
recruits).  The  same  relationships  exist  for  accession  weight  standards, 
retention  weight  screening  tables,  and  mean  values  from  the  U.S.  population  at 
the  two  upper  age  categories. 

There  is  no  apparent  difference  in  body  mass  index  of  young  males  and 
females,  based  on  the  NHANESII  data  for  the  youngest  age  category  (16-20 
years).  Both  have  a  BMI  of  approximately  22.3  kg/m2,  corresponding  to  mean 
body  fats  of  roughly  15%  for  males  and  27%  for  females.  Only  the  range  of 
heights  differs  between  the  sexes  while  BMI  follows  the  same  continuum. 

Retention  screening  weights  reflect  the  retention  body  fat  standards  which 
they  approximate.  For  men,  these  are  well  above  the  national  mean  while  for 
women  the  weight  screen  is  dose  to  the  national  mean.  As  illustration  of  this 
point,  the  mean  of  young  male  recruits  is  16%  body  fat  and  they  are  allowed  up 
to  20  or  22%  body  fat.  The  mean  of  young  female  recruits  is  27%  body  fat  and 
they  are  allowed  up  to  28  or  30%  body  fat.  Thus,  the  mean  fatness  of  female 
recruits  are  nearly  superimposed  with  retention  screening  weight  limits. 


Figure  3  (facing  page).  Rotted  values  from  current  accession  and 
retention  weight  tables  for  men  and  women  in  the  second  youngest  age 
category  (21-27  years).  Mean  values  from  the  U.S.  population  (NHANESII) 
for  age  categories  in  this  range  are  also  shown. 
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21-27  YEAR  OLD  MALES 


WEIGHT  (lbs) 


66  68  60  62  64  66  66  70  72  74  76  78  80  82 

HEIGHT  (inch**) 


ag*  ranga  (or  accaaalon  standard*:  21*30 
age  rang*  (or  NHANES1I  maan  valu*;  21*24 


21-27  YEAR  OLD  FEMALES 


WEIGHT  (Iba) 


66  66  60  62  64  66  68  70  72  74  76  78  80  62 

HEIGHT  (tochM) 


note  ag*  giouptnga  (or  accaaaton  out* 
aub&vid#  Ik*  alagt#  K«la  grouptag 


Accession  weight  standards  do  not  permit  females  any  significant  leeway 
compared  to  the  retention  standards,  while  males  obtain  a  very  generous 
allowance.  The  female  accession  tables  deviate  from  the  normal  physiological 
relationship  of  body  mass  index  and  give  up  to  a  10  lb  weight  allowance  for  the 
shortest  women  but  are  actually  more  restrictive  than  retention  weight  screens 
for  the  tallest  women.  The  male  accession  tables  exclude  very  few  otherwise 
eligible  U.S.  males,  allowing  up  to  40  pounds  over  the  retention  screening 
tables.  The  accession  table  weights  correspond  to  the  average  weight 
predicted  for  young  males  with  32%  body  fat. 

Although  any  limiting  standard  drawn  through  the  continuous  range  of 
observed  body  fat  is  necessarily  arbitrary,  the  drawing  of  enforceable  lines  for 
fatness  has  effectively  eliminated  gross  obesity  from  the  U.S.  Army.  As  a  result 
of  standards  which  they  Know  they  must  meet,  soldiers  have  been  driven  to 
exercise  more  and  to  be  more  careful  about  their  eating  habits.  These  positive 
aspects  of  the  regulation  are  undermined  by  the  mismatched  accession 
regulation  which  injects  more  fat  soldiers  into  the  system.  No  new  data 
collection  is  required  to  determine  if  there  is  a  discrepancy  between  accession 
standards  based  on  height-weight  tables  and  retention  standards  which  are 
based  on  body  fat.  Likewise,  there  is  an  obvious  difference  in  the  standards 
which  have  been  set  tor  men  and  tor  women. 

This  study  was  conducted  to  explore  the  relationship  between  these  two 
standards  for  males  and  females.  This  was  done  by  examining  the  relationship 
of  excess  fatness,  as  defined  by  current  retention  standards,  to  attrition, 
physical  performance,  and  achievable  weight  and  fat  loss  in  new  male  and 
female  recruits. 
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METHODS 


This  study  was  designed  and  conducted  in  response  to  a  request  from  the 
Office  of  the  Deputy  Chief  of  Staff  for  Peisonnel,  conveyed  through  the  Office 
of  the  Surgeon  General.  The  protocol  was  approved  by  the  Human  Use 
Review  Board  on  20  April  1 988. 

STUDY  SAMPLE 

The  purposes  and  procedures  of  this  study  were  explained  to  approximately 
2000  new  recruits  and  1894  volunteered  to  participate  and  gave  their  written 
informed  consent.  Other  routinely  collected  information  such  as  APRT  scores 
was  tabulated  from  unit  records  for  2623  (96%)  individuals  in  the  training 
companies  containing  formal  study  subjects  (Appendix  H).  Subjects  were 
recruited  from  all  female  companies  formed  during  the  study  (approximately  1 
company/week).  Participation  was  invited  for  all  male  soldiers  in  one  or  more 
companies  per  week,  selected  from  a  larger  pool  of  subjects  in  order  to  roughly 
match  the  number  of  women  in  the  study,  initial  measurements  were  obtained 
between  11  September  and  9  October  1988.  The  last  group  of  recruits  was 
followed  through  graduation  from  basic  training  on  16  December  88  and  a  final 
mailed  followup  of  all  subjects  was  performed  approximately  six  months  after 
the  end  of  basic  training. 

The  mean  age  of  these  recruits  was  20.1  +3.3  (range  17-40)  and  20.2  +3.5 
(range  17-35)  years  for  males  and  females,  respectively.  Distribution  of  the 
three  principal  ethnic  groups  represented  was:  for  males  -  58.7%  white,  30.9% 
black,  and  8.5%  hispanic;  and  for  females  -  46.8%  white,  44.6%  black,  and 
6.2%  hispanic.  National  Guard  and  Army  Reserve  Components  comprised 
20.4%  of  male  and  22.8%  of  female  basic  trainees.  Female  recruits  were 
assigned  primarily  to  low  aerobic  demand  specialties  (17);  three  fourths  were 
assigned  to:  76Y  (supply),  94B  (cooks),  or  CMF  33  (signal  specialties).  No 
concentration  of  specialties  was  evident  for  male  recruits.  Detailed  analyses  of 
the  diet  (at  this  time)  and  physical  activity  (in  a  1 934  study)  of  Fort  Jackson 
basic  trainees  are  available  in  two  previous  USARIEM  technical  reports  (18,19). 
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DATA  COLLECTION 


Data  was  collected  as  follows  and  as  summarized  in  Table  2. 

Reception  Station  data  collected  bv  study  team.  The  consent  form  and  an 
extensive  activity  and  health  history  questionnaire  (results  to  be  reported 
separately)  W9re  completed  by  all  subjects  in  groups  of  100  or  more.  Height, 
weight,  grip  strength,  flexibility,  and  circumferences  for  body  fat  estimation  were 
measured  directly.  Height  was  measured  without  shoes.  Weight  was  obtained 
and  recorded  for  soldiers  in  stockinged  feet,  t-shirt,  and  either  jeans  or  BDU 
trousers  and  belt.  Circumferences  were  measured  with  a  Gulick  tape  measure 
in  accordance  with  procedures  outlined  in  AR  600-9  (13  Feb  1987).  Grip 
strength  was  measured  with  a  dynamometer  (20)  and  the  mean  of  three  trials 
was  recorded.  Flexibility  was  measured  using  a  sit  and  reach  device  (21)  and 
the  mean  of  three  trials  was  recorded. 

Military  Entrance  Processing  Station  (MBPS!  Information  obtained  from 
recruits*  medical  records  screening.  Starting  within  1-2  weeks  after  recruit 
arrival,  individual  medical  records  were  screened  for  height,  weight,  age,  and 
ethnic  origin  as  recorded  during  the  MEPS  station  inprocessing.  These  heights 
and  weights  are  obtained  from  soldiers  wearing  only  underclothing. 

APR  data  collected  from  unit  records.  APR  test  results  were  obtained 
from  unit  records  for  all  recruits  who  took  the  test.  This  test  was  administered 
by  the  third  day  of  basic  training  and  again  in  the  last  week  of  basic  training. 

Discharge  end  recycle  data.  All  separation  actions  during  the  basic  training 
period  were  documented  for  study  subjects.  This  information  was  also  obtained 
for  study  recruits  continuing  with  Advanced  Individual  Training  at  Fort  Jackson. 

Six  month  post-basic  training  followup.  Height,  weight,  and  circumference 
measurements  were  obtained  by  surveys  mailed  to  company  commanders  at 
the  soldier's  current  duty  station  six  months  after  graduation  from  basic  training 
(Appendix  I).  These  addresses  were  obtained  from  the  Army  Enlisted 
Mastedile.  The  printout  from  this  lile  was  performed  at  an  average  of  6.7 
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months  after  soldiers’  completion  of  basic  training.  The  disposition  of 
unavailable  soldiers  was  requested,  if  known.  An  initial  mailing  to  100  of  the 
study  soldiers  was  performed  to  test  the  questionnaire  and  the  mailing  list 
(using  an  earlier  printout).  A  subsequent  mailing  to  the  remaining  subjects  was 
performed  within  10  days  of  the  receipt  of  an  updated  address  list  (21  July  89). 
Commanders  were  given  a  20  day  suspense  from  the  date  of  mailing.  A 
followup  mailing  to  all  nonrespondents  (using  the  same  address  list)  was  made 
20  days  after  the  suspense  for  the  first  mailout.  All  returned  surveys  were 
analyzed  60  days  after  the  last  mailout  (10  November).  Surveys  ware  returned 
for  75%  of  the  subjects  by  their  units. 

DATA  ANALYSIS 

Data  was  analyzed  with  the  SPSS-X  statistical  package  (Chicago,  ILL), 
using  chi-squared  analyses,  t-test  comparisons,  and  simple  regressions.  All 
EAD  and  basic  training  data  was  analyzed  using  the  entire  set  of  available 
recruit  data.  Comparisons  between  survey  data  and  EAD  data  were  made  only 
for  the  subset  of  active  duty  soldiers  with  complete  anthropometric  data.  Mean 


Table  2.  Data  collected  on  recruits  starting  with  basic  training  at  Fort 
Jackson  in  Fall  1988. 


MEPS  station 
(retrospective) 

Reception  station 
(onsite  study) 

End  of  training 
(unit  testing) 

6-9  month  followup 
(mailed  survey) 

height 

height 

height 

height 

weight 

weight 

weight 

weight 

*APFT  results 

APFT  results 

circumferences 

circumferences 

discharges - 

discharges 

discharges 

flexibility 

grip  strength 

*  results  for  the  diagnostic  APR  administered  at  the  start  of  basic  training  are  mixed  with  1  mile 
and  2  mite  run  tests;  APR  test  resuits  were  obtained  at  the  end  of  basic  training  with  2  mile  run 
tests  only. 
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values  are  shown  +standard  deviations.  All  study  team  measurements  were 
recorded  in  metric  units.  These  have  been  converted  to  English  units  in  the 
results  section  of  this  report  for  consistency  with  the  regulation  (AR  600-9)  and 
to  match  the  units  used  in  other  phases  of  the  data  collection. 

Body  mass  index  (wt/ht2)  was  calculated  for  males  and  females  in  this  study 
as  the  most  appropriate  unitary  expression  relating  body  proportion  and  size  to 
fatness  (22).  An  alternative  index,  wt/ht1,5,  has  been  suggested  to  be  a  more 
appropriate  expression  in  prediction  of  weight  for  females;  however,  based  on 
the  results  of  a  stepwise  regression  using  data  from  the  Army  Body 
Composition  Study,  we  found  that  for  both  males  and  females,  BMI  is  a 
superior  predictor  of  fatness. 

The  primary  breakdown  of  data  in  this  study  was  performed  as  a 
dichotomous  "within"  or  "exceed"  weight-for-height  tables,  or  "within"  or 
"exceed"  fat  standards.  Distributions  around  these  standards  are  expressed  as 
a  difference  from  the  recruits’  individual  (age-  and  sex-specific)  standards,  in 
positive  (exceed  limits)  and  negative  (within  standards)  BMI  or  %  body  fa*  units. 
Outpoint  values  used  in  this  data  analysis  are  shown  in  Table  3. 

Percent  body  fat  was  calculated  according  to  the  relationships  listed  below. 
Using  English  units  of  measure,  these  yield  tha  same  results  as  the  current 
computation  tables  In  AR  600-9,  for  the  1/4"  intervals  offered: 

MALES:  %  BODY  FAT  =  46.89  -  (68.68  *  LOG  (HEIGHT))  +  (76.46  * 

LOG  (ABDOMINAL  CIRCUMFERENCE  -  NECK  CIRCUMFERENCE)) 

FEMALES:  %  BODY  FAT  a  (0.44  *  HIP  CIRCUMFERENCE)  +  (105.33  * 

LOG  (WEIGHT))  -(1.31  *  HEIGHT)  -  (3.99  *  FOREARM  CIRCUMFERENCE)  - 
(1.35  ’  NECK  CIRCUMFERENCE)  -  (0.51  *  WRIST  CIRCUMFERENCE)  -  71.76 


The  reliability  of  MEPS  and  survey  data  was  tested  using  team-measured 
height  as  a  check  measurement.  These  measurements  by  the  MEPS  and  by 
soldiers'  first  units  overestimated  height  by  0.9  and  1.1  cm  (Appendix  J).  A  1.0 


20 


cm  (0.4")  overestimate  in  height  reduces  calculated  body  fat  in  the  midrange  of 
statures  by  0.2%  and  0.7%  body  fat  units  for  men  and  women.  To  reduce  the 
influence  of  this  one  source  of  measurement  error,  all  body  fat  calculations 
were  made  using  the  initial  study  team  measured  height. 


Table  3.  Current  Army  standards  of  body  mass  Index  (BMI)  and  fatness 
by  age  category.  Tables  are  shown  in  Appendix  B  &  G.  Note  that  BMI  and 
%body  fat  are  not  numerically  equivalent  expressions. 

1 .  Accession  -  height-weight  standards  (expressed  as  BMI) 


16-20 

21-30 

31-35 

36-40 

Male 

39.9 

31.9 

31.7 

30.8 

Female* 

22.8 

23.7 

24.4 

24.9 

2a.  Retention  -  height-weight  screen  (expressed  as  BMI) 


16-20 

21-27 

28-39 

40+ 

Male 

25.9 

26.5 

27.2 

27.6 

Female 

22.9 

23.5 

24.3 

25.0 

Retention 

-  body  fat  standards  (percent  body  fat) 

16-20 

21-27 

28-39 

40+ 

Male 

20 

22 

24 

26 

Female 

28 

30 

32 

34 

*  BMI  relationships  are  not  consistent  for  female  accession  tables  and  produce  sharp  inflections 
betow  64’  in  height;  in  this  tab«e  BMI  is  given  for  women  66*67*  Out  these  standards  were  more 
precisely  defined  by  height  for  ’within*  and  ’exceed*  standards  analyses  In  this  report  An 
additional  age  category  for  women  (21*24  and  25*30)  has  been  collapsed  into  one  category  to 
match  ihe  male  standard  in  this  table;  the  more  precise  age  breakdowns  prescribed  in  the 
accession  weight  tables  were  used  in  the  d&a  analysis. 
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RESULTS 


DISTRIBUTION  OF  NEW  RECRUITS  BY  WEIGHT  AND  FAT  STANDARDS 

Distribution  bv  weight  standards  (Figure  4,  lacing  page).  The  distribution  of 
recruits  by  accession  and  retention  weight  limits  are  shown  in  Figure  4.  These 
are  expressed  as  body  mass  index  (BMI)  units,  to  express  weight-for-height 
correctly.  A  small  percentage  of  men  (5.5%)  exceeded  even  the  lenient  male 
accession  weight  tables.  A  much  larger  proportion  of  these  men  exceeded  the 
retention  weight  screen  (30.8%),  reflecting  the  large  gap  between  the  accession 
and  retention  weight  tables  for  males.  Although  none  of  the  overweight  females 
exceeded  the  accession  standard  by  much  (at  most,  3  BMI  units),  32.1%  were 
above  the  standard  on  entry  to  active  duty  and  36.9%  exceeded  retention 
screening  table  weights.  (One  BMI  unit  corresponds  roughly  to  6*7  lbs). 

Fatness  of  new  recruits  (Figure  5,  next  page).  The  distribution  of  new  recruits 
by  percent  body  fat  is  shown  in  Rgure  5.  Mean  body  fat  was  16.1  +5.8%  for 
males  and  26.8  +4.2%  for  females.  Males  averaged  *4.6  +5.9%  body  fat  units 
below  their  limit,  while  females  averaged  *1.8  +4.2%.  Breakdowns  by  age  and 
ethnic  origin  are  shown  in  Appendix  K. 

Distribution  bv  fat  standards,  within  weight  standards  (Figure  61.  The 
distribution  of  new  recruits  with  respect  to  the  proximity  to  body  fat  retention 
standards  is  shown  in  Figure  6.  Only  4  males  out  of  54  who  were  overweight 
by  accession  weight  standards  were  within  the  retention  fat  standards.  A  large 
portion  of  the  males  who  tell  below  accession  weight  standards,  but  who 
exceeded  retention  weight  screen  limits,  met  body  fat  standards  (shaded 
portion,  below  fat  limit).  The  highest  body  tat  measured  in  a  male  recruit, 
acceptable  by  accession  weight  tables,  was  34%  or  approximately  14%  body 
fat  units  excess. 

Compared  to  males,  a  large  portion  of  females  who  exceeded  accession 
weight  standards  were  within  retention  body  fat  standards  (10.9%). 

Theoretically,  these  women  should  not  have  been  allowed  into  the  Army,  by  the 
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DISTRIBUTION  OF  MALE  RECRUfTS  BY  'l  (  DISTRIBUTION  OF  FEMALE  RECRUITS  BY 

ACCESSION  HEIGHT-WEIGHT  STANDARDS  ACCESSION  HEIGHT-WEIGHT  STANDARDS 


(auNfi  tna)  Nuos  Mou>ai3u  01  Auitxaud 


%BODY  FAT  OF  MALE  RECRUITS  AT  EAD 

determined  by  AR  600-9 


NUMBER  OF  SOLDIERS  (N-1048) 
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PERCENT  BODY  FAT 


%BODY  FAT  OF  FEMALE  RECRUITS  AT  EAD 

determined  by  AR  600-9 
NUMBER  OF  SOLDIERS  (N-846) 


<0  12  14  16  18  20  22  24  26  28  30  32  34  3»i  38  40  42  44 

PERCENT  BODY  FAT 


FIGURE  5 


FATNESS  OF  MALE  RECRUITS 


NUMBER  OF  SOLDIERS 


H  EXCEED  ACC  WT-  5.5% 
BS3  EXCEED  RET  WT-  30.8% 
LIU  WITHIN  WT  STANDARDS 


22.6%  OVERFAT 


PROXIMITY  TO  FAT  STANDARD  (%BF  UNITS) 


FATNESS  OF  FEMALE  RECRUITS 


NUMBER  OF  SOLDIERS 

I  Bi  EXCEED  ACC  WT-  321% 
CD  EXCEED  RET  WT-  36.9% 
□  WITHIN  WT  STANDARDS 


TO 

n  — a-a 


js*  j  ^ jj  | 


30.6%  OVERFAT 


FIGURE  6. 


PROXIMITY  TO  FAT  STANDARD  (%8F  UNITS) 


directives  in  force  at  the  time  of  this  study.  Presumably,  others  in  this  category 
were  turned  away  by  recruiters  for  failing  to  meet  the  accession  weight 
standards. 

The  distribution  of  females  around  their  fat  standards  represents  a  narrower 
range  than  the  distribution  of  men.  The  minimum  portion  of  new  recruits  who 
would  qualify  for  the  Army  Weight  Control  Program  if  they  were  immediately 
held  to  the  regulation,  are  depicted  in  the  shaded  (including  solid  shading) 
areas  which  span  the  overfat  region.  19.7%  of  all  new  male  recruits  and  25.4% 
of  the  female  recruits  fall  into  this  category  of  overweight  and  overfat. 


ATTRITION  AND  FATNESS 

A  summary  of  separations  and  known  reasons  for  separation  is  shown  in 
Table  4.  Overall  attrition  rates  are  estimated  as  the  sum  of  the  basic  training 
rate  (all  soldiers  studied)  and  ail  losses  in  the  period  following  basic  training 
(National  Guard  &  Army  Reserve  soldiers  not  continuing  on  active  duty  are 
censored  from  the  rate).  These  rates  were  roughly  15%  for  males  (5.3%  in  BT, 
9.7%  after  BT)  and  40%  for  females  (7.2%  in  BT,  34.1%  after  BT).  Five  times 
as  many  females  as  males  attrited  from  active  duty  after  basic  training  but 
before  the  survey  ("Attrited  before  survey",  in  Table  4).  Thus,  attrition  in  basic 
training  was  higher  tor  females  compared  to  males  (relative  risk  =  1 .4;  chi- 
squared  analysis,  p<0.05),  and  this  risk  further  increased  for  females  in  the  6 
months  after  basic  training  (relative  risk  =>  3.5;  p<0.001). 

The  reasons  for  this  attrition  are  not  known  but  it  is  evident  that  female 
attritees  were  not  fatter  than  retained  soldiers.  It  is  also  clear  that  the 
relationship  between  success  in  the  Army  (i.e.  retention)  and  body  composition 
is  different  between  males  and  females.  On  a  univariate  level,  there  is  a  trend 
for  increased  attrition  in  males  with  increasing  fatness  (correlation  coefficient  = 
0,72,  p<0.01),  while  the  female  relationship,  it  anything,  reflects  a  decreasing 
risk  of  discharge  with  increasing  percent  body  fat  (correlation  coeffidant  ■  -0.37, 
p=0.29)(See  Figure  7  which  shows  attrition  rates  for  the  subset  of  recruits  with 
known  body  composition). 


26 


Table  4.  Summary  of  Identified  separations  in  the  study  group. 


Basic  training 

First  unit 

Chapter/type  of  separation 

M 

F 

M 

F 

5-1 1 ,  Medical  fitness* 

38 

39 

4 

2 

5-13,  Personality  disorder 

0 

3 

1 

6 

5-15,  Weight  control  failure 

— 

— 

2 

0 

5,  Unspecified,  Convenience  of  Sen/ice  7 

5 

0 

2 

6,  Hardship/dependency 

0 

1 

1 

0 

8,  Pregnancy 

— 

—  - 

— 

5 

9,  Alcohol  &  Drug  Abuse 

0 

0 

t 

1 

1 

1 0,  Good  of  the  Service 

- 

1 

1 

1 1 ,  ELS  performance  &  conduct 

32 

23 

2 

7 

13,  Unsatisfactory  performance 

- 

— 

2 

1 

14,  Misconduct 

0 

0 

3 

0 

1 5,  Homosexuality 

2 

0 

0 

0 

Unidentified  separations** 

2 

7 

24 

32 

Dropped  from  rolls 

0 

1 

4 

1 

ATTRITED  BEFORE  SURVEY 

— 

— 

57 

228 

Total  separations 

81 

79 

102 

286 

total  in  each  sample 

1531 

1092 

1047 

838 

%  of  each  sample 

5.3 

7.2 

9.7 

34.1 

*  primary  diagnoses  given  for  medical  discharges  during  basic  training  were: 
asthma  (10  males.  3  females)  and  pes  planus/cavus  (6  males.  1 1  females). 

"  these  were  usually  surveys  returned  from  a  Separation  Point  address. 
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ATTRITION  OF  MALE  SOLDIERS  BY 
INITIAL  FATNESS 

PERCENT  ATTRITED 

50 1 - 

NUMBERS  DENOTE  THE  SAMPLE  SIZE  AT  EACH  INTERVAL 
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FIGURE  7 


It  is  not  surprising  then  that  males  who  were  overfat  by  retention  standards 
when  they  entered  the  Army  had  a  greater  risk  of  attrition  than  males  who  were 
within  standards  (relative  risk  =  1 .3,  p=0.09),  while  overfat  females  had  about 
the  same  risk  as  initially  within-standards  females  (relative  risk  =  1.1,  p=0.32). 
The  most  significant  relationship  to  emerge  between  body  composition  and 
attrition  for  males  or  females  was  that  heavy  females  (high  BMI,  not  necessarily 
high  body  fat)  were  at  lower  risk  of  attrition.  Thus,  the  females  who  exceeded 
the  weight  screening  tables  for  retention  standards  were  more  likely  to  be 
successful  in  the  Army  (relative  risk  =  0.7;  p<0.001). 

A  more  sophisticated  multivariate  analysis  was  performed  using  a  logistic 
regression  to  compare  measures  of  fitness  (2  mile  run  time,  push  ups,  sit  ups), 
fatness,  and  BMI  against  attrition.  For  males,  run  time  was  the  only  variable 
associated  with  attrition,  replacing  the  body  composition  measures  which  are 
weaker  factors  of  the  same  fitness  variable.  For  females,  body  fat  rns  a 
significant  factor,  while  situps  and  BMI  were  inversely  related  to  attrition.  Thus, 
for  males  aerobic  fitness  is  a  better  predictor  of  discharge  than  percent  body  fat 
while  in  females  the  model  indicates  that  both  BMI  and  body  fat  are  predictive 
of  attrition,  with  BMI  being  a  protective  factor.  Thus,  females  who  are  strong 
and  overweight  (but  not  overfat)  are  more  likely  to  succeed  during  their  initial 
period  of  Army  service. 

PHYSICAL  PERFORMANCE  AND  FATNESS 

The  relationship  between  fatness  or  body  weight  and  physical  performance, 
as  measured  primarily  by  initial  APFT  performance  is  shown  in  Table  5. 
Performance  measurements  were  consistently  lower  (run  times  were  increased) 
for  males  exceeding  retention  fat  standards  compared  to  within-standards 
males,  but  these  differences  were  less  evident  for  females  sorted  on  the  basis 
of  their  fat  standards.  Even  though  ail  APFT  values  were  markedly  improved 
by  the  end  of  basic  training  for  both  males  and  females,  and  even  though 
substantial  weight  loss  was  achieved  in  the  overfat  or  overweight  mates  and 
females,  differences  in  performance  between  the  initial  groupings  persisted. 

The  differences  for  males  may  have  been  even  more  pronounced  since  22,6% 
of  overfat  males  did  not  take  the  final  APFT,  compared  to  only  12.6%  of  males 
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Table  5.  Mean  values  of  physical  performance  measures  for  recruits, 
compared  by  retention  BODY  FAT  STANDARDS  at  EAD. 


Males  Females 

Within  Exceed  p  Within  Exceed  p 


Percent  body  fat 

13.7  24.0 

24.8  30.8 

±4.0  ±2.6 

±2.9  ±1.9 

Push  ups  (count) 

32.0  26.0  <0.001 

10.9  0.8 

0.001 

±12.3  ±11.5 

±7.5  ±6.5 

Push  ups  (count) 

52.7  46.7  <0.001 

28.4  26.2 

0.005 

end  of  basic  training 

±12.4  ±11.2 

±9.6  ±9.8 

Situps  (count) 

45.2  37.7  <0.001 

35.1  32.0 

0.007 

±10.8  ±12.1 

±14.1  ±13.1 

Situps  (count) 

65.6  60.7  <0.001 

61.9  60.4 

0.12 

end  of  basic  training 

±11.3  ±10.6 

±10.9  ±12.7 

One  mile  run  (min) 

7.37  8.36  <0.001 

10.37  10.89 

0.018 

±0.80  ±0.89 

±1.83  ±2.03 

Two  mile  run  (min) 

15.97  17.90  <0.001 

20.17  20.65 

0.08 

±1.88  ±2.42 

±2.37  ±2.18 

Two  mile  fun  (min) 

13.87  14.69  <0.001 

17.31  17.69 

0.002 

end  of  basic  training 

±1 .08  ±1 .05 

±1.50  ±1.40 

Flexibility  (inches) 

33.4  33.0  0.45 

34.2  34.2 

0.98 

±7.0  ±6.5 

±6.2  ±5.9 

Grip  strength  (lbs) 

119.4  121.3  0.26 

69.0  65.0 

<0.001 

±20.0  ±21.9 

±13.8  ±11.7 

note:  probability  indicates  results  ol  t-test  comparison  between  groups. 
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below  retention  fat  standards  (chi-squared  test,  p  <0.001 ).  An  even  larger 
proportion  of  female  recruits  failed  to  take  the  test  but  there  was  no  difference 
with  respect  to  retention  body  fat  standards  (26.6%  "within"  vs  27.4%  "exceed"). 
Thus,  the  fatness  of  males  not  represented  in  the  final  APFT  results  was 
17.4+6.7  compared  to  15.9+5.6%  body  fat  for  all  males  taking  the  test  (t-test,  p 
<0.001)  while  there  was  no  difference  in  the  average  fatness  of  females  taking 
the  test  (26.7+3.7%  body  fat)  and  those  not  taking  the  test  (26.9+3.7%  body 
fat). 


The  relationship  between  run  time  and  fatness  at  EAD  is  depicted  in  Figure 
8.  For  males,  run  time  performance  worsens  with  increasing  fatness  above 
18-20%  body  fat.  Mean  run  times  for  males  above  this  level  of  body  fat  did  not 
achieve  the  minimum  2-mile  run  time  standard  set  for  the  youngest  men  (right 
hand  arrow).  Correlations  suggest  a  trend  for  both  males  and  females,  with  a 
tendency  for  fattest  males  and  females  to  produce  slower  run  times,  but  the 
slightly  bimodai  relationship  between  fatness  and  run  time  is  much  flatter  for 
females.  Mean  values  for  female  recruits  did  not  achieve  the  minimum  run  time 
standard  set  for  the  youngest  age  category  at  any  interval  of  percent  body  fat. 

The  relationship  between  strength,  based  on  grip  strength  measurements, 
and  BMI  is  illustrated  in  Appendix  L  for  within-tet  standards  recruits.  The 
recruits  with  the  lowest  BMI  had  the  lowest  strength  measurements.WEIGHT 

LOSS  AND  ACHIEVABLE  CHANGE  IN  BODY  FAT 

Weight  loss  In  basic  training  (Figure  9,  facing  page).  Weight  loss  during 
basic  training  was  greatest  in  the  fattest  recruits.  Mean  change  in  weight 
compared  by  initial  (EAD)  fatness  is  shown  for  males  and  females  in  Figure  9. 
Females  lost  weight  at  ail  intervals  of  fatness  but,  individually  did  not  lose  as 
much  weight  as  males  in  the  upper  ranges  of  fatness.  Thus,  overall  changes 
were  -G.4  +6.8  lbs  (males)  and  -2.5  +5.7  lbs  (females)  but  the  changes  within 
subgroups  by  fat  standards  were  +1 .0+6.3  and  -5. 1+6.4  lbs  for  within-  and 
exceed-fat  standards  males,  and  -1. 9+4.3  and 
-3.2+4. 1  lbs  sor  females,  respectively. 


CHANGE  IN  BODY  WEIGHT  OF  MALE  SOLDIERS 
DURING  BASIC  TRAINING  &  6  MTHS  LATER 


CHANGE  IN  WEIGHT  (POUNDS) 


<10  10-12  12-14  14-16  16-18  16-20  20-22  22-24  24-26  >26 

PERCENT  BODY  FAT  AT  EAD 

CHANGE  IN  BODY  WEIGHT  OF  FEMALE  SOLDIERS 
DURING  BASIC  TRAINING  &  6  MTHS  LATER 

CHANGE  IN  WEIGHT  (POUNDS) 


<20  20-22  22-24  24-26  26-26  26-30  3032  >32 


PERCENT  BODY  FAT  AT  EAD 


FIGURE  9 


Weight  change  between  EAD  and  6  months  after  basic  training.  Following 
basic  training,  male  weights  continued  to  change  in  the  same  direction  taken  in 
basic  training,  while  females  at  all  fatness  intervals  regained  lost  weight  and 
added  more  weight  (Figure  9).  Overall  changes  (from  EAD  to  6  months  after 
basic  training)  were  +1 .9  +1 1 .9  lbs  (males)  and  +4.8  +7.9  lbs  (females).  The 
leanest  females  lost  the  least  amount  of  weight  during  basic  training  and  gained 
more  weight  at  their  first  unit,  compared  to  females  at  higher  levels  of  fatness. 

Distribution  bv  fat  standards.  EAD  compared  to  first  unit.  Fifty-three 
percent  of  male  soldiers  who  were  overfat  at  EAD  met  their  fat  standards  when 
surveyed  six  months  after  basic  training.  The  proportion  of  overfat  males 
decreased  from  23.1%  (EAD)  to  13.3%  (6  months)(p  <  0.01 ).  Males  less  than 
4%  body  fat  units  over  their  fat  limit  at  EAD  achieved  a  mean  decrease  of 
2.9+3.0  %  body  fat  units,  6  months  after  the  end  of  basic  training.  Units 
reported  that  5.8%  of  all  the  studied  males  were  on  the  Army  Weight  Control 
Program. 

Within  the  sample  of  retained  females  with  complete  data,  35.4%  exceeded 
fat  standards  at  EAD  and  30.7%  exceeded  standards  6  months  after  basic 
training.  The  proportion  of  initially  overfat  females  who  later  met  their  tat 
standard  was  significantly  less  than  for  initially  overfat  males  (35%  of  overfat 
females  vs  53%  of  overfat  males,  met  standards  later;  p  =  0.02).  This  was  also 
reflected  in  a  smaller  mean  decrease  of  1 .4+3.7  %  body  fat  units  for  females 
initially  less  than  4%  over  their  fat  limit.  Units  reported  that  8.9%  of  the  studied 
female  soldiers  were  on  the  Army  Weight  Control  Program,  six  months  after 
basic  training.  Pregnant  soldiers  were  excluded  from  ail  weight  and  fat 
analyses. 
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DISCUSSION 


Since  the  early  1980’s,  the  Army  has  placed  increased  emphasis  on  a  trim 
military  appearance.  This  policy  has  been  implemented  and  rigidly  enforced 
through  an  expanded  program  which  has  become  integral  to  the  Army,  from 
mandatory  biannual  weigh-ins  of  all  personnel  to  the  display  of  weight  and 
height  on  personnel  efficiency  reports.  This  emphasis  is  a  result  of  the 
leadership’s  conviction  that  trim  appearance  is  indicative  of  a  disciplined, 
motivated  and  combat-ready  soldier.  This  program  is  currently  handicapped  by 
the  existence  of  two  separately  developed  and  unconnected  Army  Regulations 
that  bear  on  weight  control,  one  which  allows  overfat  soldiers  into  the  Army  (AR 
40-501 ,  Medical  Fitness  Standards)  where  they  will  be  in  violation  of  the  second 
(AR  600-9,  The  Army  Weight  Control  Program).  Logic  would  suggest  that  the 
two  should  be  linked,  with  the  accession  standard  based  on  the  retention 
standard.  The  retention  standard,  in  turn,  should  be  based  on  objective  criteria, 
e.g.  physical  requirements  for  a  combat  performance  test.  This  is  also  not  the 
case. 


The  results  of  this  study  not  only  allow  us  to  address  the  original  issue, 
gender  bias  in  the  accession  standards,  but  aiso  allow  us  to  address  a  number 
of  issues  and  problems  created  by  these  two  disparate  programs. 


EFFECT  OF  ACCESSION  WEIGHT  STANDARDS  ON  SOLDIER  FATNESS 

The  purpose  of  accession  weight  tables  is  to  screen  out  individuals  who  are 
unlikely  to  be  successful  in  the  service.  This  lack  of  success  includes  the 
inability  to  meet  retention  fat  standards.  The  current  accession  weight  tables 
permit  entry  of  virtually  all  otherwise  qualified  young  males.  Including  some  very 
fat  males  who  are  unlikely  to  ever  achieve  retention  fat  standards.  Even  so,  the 
proportion  of  overfat  male  recruits  who  are  accepted  under  these  lenient 
standards  is  relatively  small  (23.1%).  This  is  due  to  the  fact  that  most  young 
males  in  the  U.S.  population  are  considerably  below  the  Army  fat  standards  and 
further  opening  this  wide  window  does  not  increase  the  candidate  pool  as  much 
as  a  similar  increase  would  for  females.  Most  young  females  in  the  U.S. 
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population  are  clustered  near  the  retention  fat  standards  for  females,  i.e.  the 
standard  is  only  1.2%  body  fat  units  above  the  mean  fatness  of  new  recruits,  a 
difference  which  is  within  the  margin  of  error  of  most  methods  of  body  fat 
estimation.  This  results  in  a  considerable  spillover  into  the  overfat  range. 

Thus,  even  though  the  female  accession  weight  standards  are  not  more  lenient 
than  the  retention  weight  screening  tables,  30.6%  of  ail  new  female  recruits  are 
overfat  by  Army  standards.  None  of  these  recruits  are  very  fat  by  comparison 
to  national  averages  and  most  only  slightly  exceed  the  Army  standards.  One 
fourth  of  all  female  recruits  exceeded  the  standard  by  less  than  4%  body  fat 
units  (equivalent  to  5  or  6  pounds  of  fat  weight  in  an  average  female  recruit). 

These  various  standards  and  averages  can  be  better  appreciated  if  the 
same  property  (ie.  percent  body  fat)  is  compared.  Body  fat  is  used  for 
individual  assessments  in  the  Army  Weight  Control  Program  because  it  more 
directly  reflects  obesity  than  body  size  (weight-for-height),  but  the  two  are 
somewhat  correlated  and  an  average  fatness  can  be  predicted  for  a  group  of 
recruits  of  given  body  mass  index.  Accordingly,  Table  6,  below,  shows  percent 
body  fat  equivalents  estimated  from  body  mass  index  using  regressions  from 
our  current  Army  recruit  sample.  These  values  for  percent  body  fat 
demonstrate  the  sizeable  allowance  for  male  fatness  between  the  accession 
and  retention  standards,  and  again  between  the  retention  standards  and  the 
national  average.  Females  are  not  granted  a  similar  allowance.  The 
approximated  body  fats  allowed  for  females  are  virtually  identical  to  the  national 
average,  for  both  the  retention  fat  limit  and  the  accession  fat  limit  equivalent 

The  effect  of  the  proposal  from  the  Defense  Manpower  Data  Center  to  set 
accession  weight  standards  at  120%  of  the  national  mean  (3)  can  also  be 
clearly  observed  in  this  comparison.  The  proposed  change  would  increase  the 
limit  by  approximately  10  percent  body  fat  units  over  the  rational  mean  for  both 
men  and  women.  While  this  would  exclude  more  equal  proportions  of  males 
and  females  from  Army  service,  it  would  also  produce  a  very  large  increase  In 
the  proportion  of  overfat  female  soldiers  by  raising  the  upper  range  of  entry 
level  fatness.  Without  a  change  in  retention  standards,  this  would  substantially 
increase  the  proportion  of  female  soldiers,  compared  to  male  soldiers,  subject 
to  the  punitive  measures  of  the  Army  Weight  Control  Program  (compare 
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Table  6.  Percent  body  fat  (actual  or  equivalent)  of  recruits,  retention  and 
accession  standards,  and  national  averages.  Note  that  percent  body  fat 
increases  faster  than  body  mass  index,  thus  20%  over  the  average  weight  (for 
height)  is  reflected  in  this  table  as  a  50*60%  increase  in  fatness  of  males  and  a 
33%  increase  in  fatness  of  femaies. 


Males 

Females 

Age  category  --> 

17-20 

21-27 

28-39 

17-20 

21-27 

28-39 

Recruits  in  this  study 

15.6 

17.0 

26.8 

26.3 

(mean  value) 

Retention  fat  stds 

20 

22 

24 

28 

30 

32 

(upper  limit) 

'Accession  weight  tables 

(32) 

(34) 

(33) 

(28) 

(30) 

(32) 

(upper  limit) 

'NHANESII  weight 

(15) 

(19) 

(20) 

(27) 

(30) 

(33) 

(mean  value) 

*120%  of  NHANESII 

(24) 

(29) 

(30) 

(36) 

(40) 

(44) 

*  estimated  from  regression  of  body  mass  index  and  percent  body  fat  estimated  by  AR  600-9,  from 
all  new  recruits  in  this  study.  Equations:  males:  %body  fat=»(BMI-l4.67)/0.5i  v.  r*0.82,  n*1048; 
females:  %body  faU(BMI-9.69)/0.459.  n.0.86,  0*816. 


“retention  fat  standards"  to  "120%  of  NHANESII"  in  Table  6).  Besides  raising 
the  average  fatness  of  new  recruits,  this  approach  represents  an  arbitrary  quota 
linked  to  a  gradually  changing  national  average. 

Mean  weights  in  the  national  population  have  increased  over  the  past 
decade  for  specific  segments  of  the  population.  Cbasity  is  variously  reported  to 
be  epidemic  in  older  black  females  (23),  increasing  in  poorly  educated  women 
(24),  and  more  prevalent  in  hispanic  males  arvd  females  (25).'  Concern  is 


*  Our  sample  of  Army  recruits  are  already  selected  on  the  basis  of  the  accession  weight  tables  and 
include  a  younger  age  sample  than  these  obesity  studies.  Accordingly,  our  sample  does  not  reflect 
these  trends;  black  mate  and  black  female  recruits  trad  significantly  tower  percent  body  fal  in  our 
study. 
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expressed  about  the  health  of  these  overweight  minorities  but  this  obesity  is 
defined  only  with  respect  to  national  weight  averages  which  reflect  the  norms  of 
predominantly  middle  class  young  white  men  and  women.  Its  true  significance 
in  terms  of  health  risks  in  minority  ethnic  groups  may  not  be  the  same  as  in  the 
more  studied  middle  class  white  population  and  this  health-related  standard  is 
not  even  theoretically  related  to  the  principal  goals  of  the  Army  Weight  Control 
Program  (combat  readiness  and  military  appearance}.  Regardless  of  the  health 
relationship,  body  weigh'.  (BMI)  to  body  fat  relationships  vary  between  ethnic 
groups  (26-28).  Thus,  linking  obesity  standards  to  national  weight  averages  is 
not  only  arbitrary  and  ever  changing,  it  is  likely  to  be  arbitrarily  discriminatory  to 
some  minorities,  especially  non-white  females. 

RELATIONSHIP  OF  ACCESSION  STANDARDS  TO  ATTRITION  AND 
PHYSICAL  PERFORMANCE 

In  this  study,  fatness  did  not  appear  to  be  a  principal  reason  for  attrition 
from  the  Army.  Nor  was  fatness  or  weight  a  principal  discriminant  of  attrition  in 
a  previous  study  from  this  Institute,  performed  on  basic  recruits  at  Fort  Jackson 
in  1978  (29).  In  that  study,  mean  body  fat  (as  estimated  from  skinfold 
thicknesses)  of  the  male  and  female  recruits  was  16  and  28%,  body  mass 
index  was  23  and  22  kg/m2,  and  the  initial  one  mile  test  times  were  8.2  and 
1 1 .0  minutes  (10,1 1),  indicating  little  charge  in  the  fitness  and  fatness  of 
recruits  over  the  past  decade.  The  principal  determinants  of  attrition  at  that 
time  were  psychological  factors,  comparative  fitness,  and  age.  Attritees  scored 
poorly  on  psychological  inventories  (assessing  tocus  of  control  and  tendency  to 
psychosomatic  illness)  and  they  tended  to  be  older  and  had  a  reduced 
comparative  fitness  level  (lower  levels  of  physical  fitness  when  asked  to 
compare  themselves  with  other  men  and  women  their  own  age),  but  these 
determinants  accounted  for  only  a  small  proportion  of  the  attrition,  with  most 
remaining  unexplained.  Despite  the  similarities  in  the  characteristics  of  recruits 
in  the  previous  and  current  studies,  the  rates  of  attrition  during  basic  training 
were  higher  (12.1%  tor  men  and  1 1 .9%  for  women)  than  the  rales  obtained  in 
the  current  study  (5  3%  for  men  and  9.7%  for  women).  This  suggests  that 
attrition  rates  are  determined  by  polities  governing  soldier  discharges  from 
basic  training,  in  addition  to  specific  characteristics  of  the  recruits. 
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Our  study  does  not  assess  attrition  due  to  failure  to  meet  weight  control 
standards  since  soldiers  are  generally  given  six  months  to  achieve  standards 
before  any  separation  actions  are  initiated.  The  timing  of  our  followup  survey 
avoided  this  complication  which  would  have  been  reflected  as  an  increased 
attrition  in  the  higher  body  fat  and  body  weight  range.  This  is  a  significant 
reason  for  attrition  after  the  first  few  months  of  service.  Separations  from  the 
Army  for  failure  to  meet  weight  control  standards  have  increased  sharply  In  the 
past  three  years,  with  over  2,000  soldiers  separated  in  1989  (unpublished  data, 
ODCSPER). 

Male  attritees  in  the  previous  study  at  Fort  Jackson  (29)  also  had 
significantly  lower  lean  body  mass.  This  is  similar  to  our  current  finding  that 
overweight  (but  not  overfat)  females  were  underrepresented  in  the  attrited 
sample  and  it  supports  the  notion  that  underweight  and  weak  recruits  are  less 
likely  to  succeed  than  overweight  recruits.  We  also  found  that  recruits  with  the 
lowest  BMI  had  the  lowest  average  grip  strength  for  both  males  and  females, 
further  illustrating  the  positive  relationship  between  strength  and  size. 

Using  a  much  larger  sample,  the  Defense  Manpower  Data  Center  study 
found  a  gradual  rise  in  attrition  rate  among  recruits  who  exceeded  the  national 
average  weights,  beginning  above  a  BMI  of  26  kg/m2  and,  at  the  other  end,  with 
a  sharp  rise  beginning  below  16  kg/m2;  the  range  of  female  weights  was 
already  too  constricted  to  determine  the  possibility  of  a  similar  relationship  (5). 

A  relationship  at  the  low  end  of  BMI  can  be  rationalized  in  terms  of  inadequate 
muscie  mass  for  performance  of  military  duties  and/or  low  weight  as  a  symptom 
of  underlying  disease.  Reasons  for  male  attrition  associated  with  high  BMt  are 
unknown  but  clearly  different,  and  apparently  these  have  diminished  over  time. 
A  more  recent  study  reexamining  weight  and  attrition  from  the  military  reports  a 
sharp  decrease  in  Army  attrition  rates  between  FY82-84  and  FY85,  with 
essentially  a  flat  line  representing  attrition  rate  plotted  against  BMI  in  FY85  (30). 
This  is  consistent  with  our  findings. 

For  nearly  all  components  of  the  APFT,  overfat  males  and  females  in  this 
study  could  not  perform  as  well  as  those  within  the  retention  fat  standards. 
These  differences  in  physical  performance  were  greater  for  males  than  for 
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females.  This  may  reflect  basic  sex  differences  in  the  relation  between  physical 
performance  and  fatness  but  it  also  likely  reflects  the  lower  level  of  physical 
fitness  of  the  female  recruits  at  any  level  of  fatness  and  the  narrower  relative 
range  of  fatness  of  our  female  recruits.  The  accession  weight  standards 
already  exclude  females  in  the  higher  ranges  of  body  fat  and  the  span  of 
difference  between  mean  fatness  of  the  two  groups  of  females  was  smaller  (6% 
body  fat  units)  compared  to  a  span  of  over  10%  body  fat  units  between  the  two 
male  groups.  However,  these  results  are  further  confounded  because  overfat 
males  were  less  likely  to  take  the  APFT,  compared  to  within-standards  males. 
The  net  effect  of  this  is  to  make  scores  closer  instead  of  more  disparate.  While 
there  was  no  apparent  difference  in  female  APFT  participation  on  the  basis  of 
fat  standards,  an  even  higher  proportion  of  all  females  than  of  the  overfat  males 
failed  to  take  the  test,  possibly  introducing  other  unidentified  confounders. 

Within  the  context  of  this  study's  limitations,  the  current  retention  fat  standards 
appear  to  be  better  discriminators  of  physical  performance  in  male  recruits  than 
in  female  recruits.  Based  on  initial  2-mile  run  times,  20%  body  fat  is  an 
appropriate  standard  for  young  males,  since  this  is  the  breakpoint  above  which 
two  mile  run  time  progressively  increased  (ie.  aerobic  performance  decreased) 
in  new  recruits.  The  range  of  female  fatness  in  this  study  group  does  not 
encompass  a  break  point.  In  other  words,  the  retention  fat  standards  can  be 
related  to  physical  performance  in  males,  while  this  remains  to  be  demonstrated 
for  the  female  standards. 

LINKAGE  BETWEEN  ACCESSION  AND  RETENTION  STANDARDS  ON  THE 
BASIS  OF  ACHIEVABLE  FAT  LOSS 

Observed  changes  in  weight  and  circumference-based  fatness  provide 
some  rationale  for  different  allowances  between  retention  and  accession 
standards  for  males  and  females.  Males  who  exceeded  their  retention  standard 
by  up  to  4%  body  fat  were  likely  to  achieve  their  fat  standard  by  six  months 
after  basic  training.  This  suggests  that  males,  young  males,  as  an  example, 
could  be  allowed  24%  for  accession  and  be  expected  to  meet  the  current 
retention  standard  of  20%  body  fat  within  a  six  month  period  of  time  after  basic 
training.  Mates  and  females  were  both  dearly  capable  of  significant  weight  loss 
during  basic  training  but  only  the  overfat  males  maintained  this  weight  loss. 


40 


Although  some  overfat  females  later  achieved  their  standards,  a  larger 
proportion  of  overfat  females,  compared  to  overfat  males,  did  not.  Others,  who 
were  jusi  under  their  fat  standards  at  EAD,  exceeded  their  fat  limit  by  the  time 
of  the  survey.  Thus,  the  proportion  of  overfat  females  at  their  first  unit  was  no 
different  than  the  proportion  when  they  first  entered  active  duty,  even  though 
some  transient  weight  loss  was  accomplished  in  the  interim  period  of  basic 
training.  The  reasons  for  this  gender  difference  are  unknown  but  may  be 
attributed  to  motivational  differences  related  to  differences  in  the  current 
standards,  differences  in  the  physical  demands  of  assigned  specialties, 
differences  in  recreational  physical  activity  and  other  social  factors,  and 
physiological  differences  in  fat  regulation.  The  reasons  for  this  discrepancy 
need  further  study  before  an  accession  fat  allowance  above  the  current 
retention  fat  standards  could  be  justified  for  females. 

At  least  a  partial  explanation  of  the  weight  gain  in  females  following  basic 
training  resides  in  the  type  of  job  that  recruits  were  likely  to  move  on  to.  Nearly 
all  of  the  assigned  job  specialties  for  females  in  this  study  group  are  rated  as 
sedentary,  while  males  were  assigned  to  many  jobs  which  requim  a  high  level 
of  aerobic  and/or  strength  capability  and  involve  a  high  level  of  regular  physical 
activity.  The  temporary  weight  loss  in  basic  training  indicates  that  the  longer 
term  outcome  might  be  improved  if  effective  weight  loss  assistance  in  terms  of 
exercise  and  reduced  caloric  intake  was  provided  to  overfat  soldiers.  Currently, 
the  level  of  this  assistance  is  determined  by  the  unit  commander;  presumably, 
most  programs  will  be  directed  as  only  an  extra  duty  by  a  soldier  who  serves  as 
the  unit  Master  Fitness  Trainer.  Our  results  suggest  that  female  soldiers  fresh 
from  basic  training  should  be  prime  targets  of  an  effective  fitness  program. 

Although  a  change  to  body  fat  accession  standards  would  ensure  accession 
of  recruits  who  would  be  better  able  to  comply  with  the  standards  of  the  Army 
Weight  Control  Program,  the  availability  of  recruits  could  change  substantially, 
especially  for  females.  An  allowance  of  4%  over  each  of  the  current  age 
standards  would  exclude  8.5%  of  the  males  currently  recruited  (Table  7).  With 
no  allowance  (i.e.  accession  standards  =  retention  standards),  22.7%  of  current 
male  recruits  would  be  excluded.  The  effect  of  an  accession  allowance  is  more 
dramatic  for  female  recruits  because  of  the  clustering  around  the  upper  limit  If 
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Table  7.  Percent  of  new  male  and  female  recruits  affected  and  total 
excluded  with  allowances  above  retention  body  fat  limits. 


%body  fat  units 
above  standard 

%  Males 

in  group 

Cumulative 

%  excluded 

%  Females 
in  group 

Cumulative 

%  excluded 

no  allowance 

— 

22.7 

— 

31.6 

+  0-2%  body  fat 

8.0 

14.7 

14.6 

17.0 

+  2-4%  body  fat 

6.2 

8.5 

11.9 

5.1 

+  4-6%  body  fat 

4.3 

4.2 

4.4 

0.7 

+  6-  %  body  fat 

4.2 

0.0 

0.7 

0.0 

candidates  were  held  to  retention  body  fat  standards,  31 .6%  of  all  current 
female  recruits  would  be  excluded  (12.6%  of  the  remainder  would  later  become 
overfat).  A  4%  allowance  above  the  current  fat  standard  would  exclude  only 
5.2%  of  current  recruits.  This  loss  of  eligible  female  candidates  would  be 
partially  offset  by  an  unknown  proportion  of  overweight  but  within-fat  standards 
females  who  were  excluded  from  this  samp'e  of  recruits.  However,  since  the 
time  in  which  our  data  was  collected,  recruits  are  being  accepted  if  they  meet 
either  the  accession  weight  tables  or  the  retention  body  fat  standards.  Thus,  a 
change  to  the  current  female  retention  body  fat  standards  could  only  reduce 
current  recruitment. 

It  is  also  apparent  from  this  study  that  the  concern  about  accession 
standards  treating  males  and  females  with  equal  fairness  needs  to  be  extended 
to  the  retention  standards.  Specifically,  female  retention  body  fat  standards 
should  be  reconsidered  since  the  current  standards  may  be  physiologically 
more  stringent  for  females  than  for  males.  As  an  illustration,  males  might  have 
considerably  more  difficulty  in  achieving  and  maintaining  their  fat  standards  if 
their  upper  limit  was  only  1.5  percent  body  fat  units  above  their  average 
fatness,  as  it  is  for  the  young  female  recruits.  A  body  fat  standard  equated  on 
this  basis  would  be  17%  instead  of  20%  for  young  males.  In  view  of  the 
weaker  relationship  between  female  fat  standards  and  performance,  a  more 
appropriate  adjustment  is  to  elevate  the  standard  for  young  female  soldiers 
from  28%  to  30  or  31%  body  fat. 
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SEX  DIFFERENCES  IN  FAT  DISTRIBUTION  AND  REGULATION 


Primary  conclusions  from  this  study  about  changes  in  body  fat  are  derived 
from  the  use  of  the  current  Army  circumference  equations  for  predicting  body 
fat.  These  equations  were  developed  from  a  cross-section  of  soldiers  at  one 
point  in  time  and  have  not  been  tested  for  suitability  in  evaluating  small  or 
short-term  changes  in  body  fat  as  employed  here.  Thus,  their  suitability  for  the 
accurate  assessment  of  body  fat  change  is  unknown.  Several  studies  (31-33) 
indicate  that  anthropometric  estimations  of  body  fat  are  relatively  insensitive 
and  should  not  be  used  to  predict  small  or  acute  change.  Furthermore,  the 
male  and  female  equations,  using  different  measurements,  may  not  estimate 
body  fat  changes  to  the  same  degree  of  accuracy  in  both  genders  or  in  certain 
types  of  individuals. 

Despite  these  limitations  and  qualifications,  other  evidence  suggests  that 
the  differences  in  the  ability  of  overfat  male  and  female  recruits  to  meet  their 
standards  after  basic  training  are  real.  This  evidence  comes  from  other 
measurements  in  the  study  and  from  other  studies  of  sex  differences  and 
region-specific  differences  in  fat  loss.  To  begin  with,  females  almost  certainly 
lost  body  fat  during  basic  training,  since  at  all  fevels  of  fatness  there  was  a 
mean  reduction  in  weight,  even  while  lean  body  mass  may  h -"ve  been 
increasing  (34).  Following  basic  training,  there  was  a  mean  increase  in  weight 
at  all  intervals  of  fatness.  This  can  be  reasonably  assumed  to  be  due  to  fat 
rather  than  lean  body  mass  gain,  since  exercise  levels  for  most  soldiers  would 
have  been  g latest  during  basic  training,  not  after  bas  e  training.  A  pain  in  fat 
weight  is  also  consistent  with  a  previous  study  from  this  Institute  whicth  followed 
a  small  sample  of  female  West  Point  cadets  over  a  two  ,  ar  period,  fir  ting  an 
initial  reduction  in  body  fat  when  the  trai  ning  was  intensive,  and 5  5  an  a  gradual 
increase  to  higher  than  initial  fatness  (35).  In  the  current  study,  hip 
circumference  (weighted  against  ’fat"  in  the  female  equation)  increased  by  more 
than  1/2"  between  HAD  end  6  months  after  basic  training.  Along  with  the 
average  5  lb  gain  in  weight,  these  two  factors  i  ’present  a  theoretical  increase 
of  approximately  2%  body  fat  units  for  the  typical!  125  lb  female  recruit.  These 
estimations  are  offset  by  increases  in  ned*,  arm,  and  wrist  circumferences 
which  represent  lean  body  mass  in  the  equation.  Thus,  observed  changes  in 
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the  actual  measurements  used  in  the  body  fat  equation  also  suggest  that  there 
was  no  significant  mean  female  fat  reduction,  even  though  a  transient  reduction 
probably  occured  during  basic  training. 

There  is  also  a  physiological  rationale  why  females  are  less  likely  to 
decrease  fatness  to  meet  their  arbitrarily  set  retention  standards.  In  contrast  to 
males  who  may  be  protected  from  fat  accumulation  by  their  sex  steroids,  in 
females  fat  storage  is  promoted  by  estrogens.  Estrogens  enhe  ce 
accumulation  in  specific  sites  such  as  the  gluteofemoral  region  (buttocks,  hips, 
and  thighs),  creating  the  typical  female  pear  shape  (36-38).  Females  deficient 
in  estrogen,  such  as  postmenopausal  women  not  treated  with  estrogenic 
steroids,  tend  to  lose  the  pear  shape  for  lack  of  a  continued  estrogen  effect. 
Normal  females  also  have  a  different  balance  of  internal  and  subcutaneous 
body  fat  than  men,  with  a  greater  proportion  of  subcutaneous  fat  (39-40);  thus, 
they  "wear"  more  of  their  fat  on  the  outside.  There  are  significant  differences 
between  these  various  subcutaneous  sites  in  terms  of  the  type  of  fat  and  its 
likely  function  (which  may  be  protective,  structural,  or  energy  storage)  and  this 
varies  with  race  as  well  (41).  As  an  example  of  these  specialized  functions,  the 
accumulation  and  mobilization  of  breast  and  thigh  fat  is  largely  determined  by 
hormones  important  in  pregnancy  and  lactation  (42).  Thus,  thigh  fat,  one  of  the 
most  immovable  fat  stores,  may  be  primarily  mooilized  by  hormones  secreted 
during  lactation,  while  being  relatively  uninfluenced  by  exercise  and  caloric 
restriction  (43-45). 

This  also  means  that  the  female  site  which  is  assessed  in  the  female  fat 
equation,  the  hip  circumference,  is  one  which  is  reasonably  susceptible  to 
exercise  and  diet  control  both  in  terms  of  fat  mobilization  and  accumulation. 

Fat  stores  which  may  be  under  less  voluntary  control  by  the  individual,  such  as 
thigh  fat.  are  not.  Furthermore,  due  tc  the  absence  of  high  levels  of  male  sex 
normones.  normal  females  do  no?  have  the  same  capacity  to  increase  muscle 
mass  as  ma'es  This  means  that,  with  less  variability  from  muscle  mass, 
weight  is  better  associated  with  total  fatness  in  females  than  it  is  in  males  and 
is  also  appropriately  selected  as  a  component  of  the  fatness  presidio^.  The 
waist  circumference  used  in  males  is  probably  not  appropriate  for  fat  estimation 
in  Army  females.  Abdominal  tat  is  found  in  excessively  obese  women  (when  it 
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would  also  be  measurably  increased  on  the  hips  and  in  total  body  weight),  but  it 
is  also  found  in  women  who  are  more  masculinized,  as  characterized  by  excess 
fat  in  an  "apple"  instead  of  "pear"  configuration  (46-47).  While  women  with  this 
male  type  pattern  of  fat  deposition  may  carry  excess  fat,  these  are  also  some  of 
the  women  likely  to  be  able  to  dovelop  the  greatest  muscularity  (48)  and  upper 
body  strength.  An  abdominal  measurement  in  females  would  discriminate 
against  this  specific  subset  of  women  who  may  be  among  those  most  suited  to 
performance  of  some  standard  Army  physical  tasks. 

Differences  between  male  and  female  fat  physiology  and  the  relationship 
between  fatness  and  military  goals  are  not  taken  into  account  by  the  simple 
addition  of  8%  body  fat  to  male  standards.  Excess  fatness  in  males  can  be 
shown  to  be  negatively  related  to  military  performance  (physical  performance 
and  military  appearance)  but  female  fatness  within  reasonable  limits  of 
non-obesity  is  not  as  well  correlated.  Because  different  fat  sites  in  females 
serve  different  purposes,  a  true  assessment  of  total  body  fat  is  probably  not 
particularly  useful  in  the  prediction  of  fitness,  appearance,  or  health  risks, 
except  at  extreme  levels  of  obesity  ("morbid"  obesity)  when  other  indicators 
would  be  obvious.  Also,  because  fat  in  some  female  sites  may  be  relatively 
uninfluenced  by  nutritional  and  exercise  control,  some  excess  fat  in  females 
probably  does  not  reflect  the  poor  seif-discipline  suggested  by  AR  600-9.  In 
addition  to  these  factors,  the  military  occupational  specialties  which  female 
soldiers  are  permitted  to  be  assigned  to  generally  have  reduced  physical 
requirements  and  these  differences  should  be  considered  in  establishing 
performance  related  fat  standards. 

Assessment  of  body  fat  in  males  is  more  reliable  than  in  females.  In  this 
study,  fat  males  decreased  abdominal  girth  while  the  leanest  males  increased 
this  measurement;  this  was  reflected  in  their  respective  body  fat  changes  and 
paralleled  changes  in  weight.  Males  deposit  excess  fat  primarily  in  the 
abdominal  region  (40,49)  and  this  abdominal  fat  is  readily  mobilized  in  most 
men  by  exercise  (50-51).  Thus,  excess  girth  serves  as  a  suitable  marker  for 
overnutrition  and  underexercise,  or  in  other  words,  indicates  men  who  are  less 
likely  to  be  physically  fit.  Army  studies  of  weight  loss  in  males  during  basic 
training  have  repeatedly  demonstrated  that  a  decrease  in  this  girth  is  a  suitable 
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marker  of  increased  fitness  and  appropriate  nutrition  (52-54).  This  site  is  the 
primary  offender  of  military  appearance  in  males  (e.g.  the  "beer  belly"),  while  fat 
which  is  better  distributed  is  less  noticeable  than  a  "beer  belly"  and  does  not 
imply  the  same  habits  or  carry  the  same  health  risks.  Abdominal  fat  is  the  fat 
site  most  closely  associated  with  reduced  HDL-cholesterol  (55)  and  is  directly 
associated  with  an  increased  likelihood  of  coronary  artery  disease  (56-58);  this 
association  between  disease  and  waist  girth  was  observed  at  least  50  years 
ago  by  the  life  insurance  industry  (59).  Thus,  it  is  both  practical  and  accurate 
to  assess  fatness  in  normal  males  with  a  method  which  emphasizes  an 
abdominal  circumference.  Although  the  current  limits  of  fatness  for  males  are 
more  stringent  than  standards  which  would  be  set  on  the  basis  of  health,  they 
can  be  reasonably  defended  with  physical  performance  data  and  on  the  basis 
of  military  appearance. 

COMPARISON  TO  WEIGHT  CONTROL  GOALS  AND  STANDARDS  OF  THE 
NAVY 

The  U.S.  Navy  implemented  a  weight  control  program  that  differs 
significantly  from  the  Army  policy.  All  personnel  in  the  Navy  are  assessed  for 
body  fat  using  circumference  methods  (60-61)  every  six  months  (OPNAVIST 
611 0.1  D).  This  contrasts  with  the  Army  policy  of  biannual  weigh-ins,  after 
which  only  the  overweight  soldiers  are  assessed  for  body  fat.  If  personnel 
exceed  26  (males)  or  36%  body  fat  (females)  in  three  successive  assessments, 
they  may  be  separated  from  the  Navy  as  weight  control  program  failures. 

Before  this  final  step  is  taken,  they  are  further  evaluated  by  a  physician  who 
certifies  that  they  indeed  qualify  as  morbidly  obese,  with  supporting  evidence 
such  as  hypertension  and  elevated  serum  cholesterol  concentrations.  These 
upper  limits  of  fatness  were  translated  from  the  recommendation  of  the  Surgeon 
General  of  the  Public  Health  Service  (and  the  recommendation  of  the  Defense 
Manpower  Data  Center)  that  people  are  considered  to  be  overweight  if  their 
BMI  exceeds  the  85th  percentile  tor  young  American  adults,  or  approximately 
120  percent  of  desirable  weight  (4).<‘  An  early  screen  of  22%  and  30%  for 
males  and  females,  also  regardless  of  age,  gives  Navy  personnel  an  early 
warning  of  excess  fatness  and  these  individuals  are  placed  on  a  weight  control 
program  to  help  them  achieve  fat  loss. 
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The  accession  standards  for  the  Navy  are  based  on  screening  height-weight 
tables  which  approximate  the  22%  and  30%,  male  and  female,  body  fat  limits. 
Candidates  exceeding  these  weight  tables  are  assessed  for  body  fat  at  the 
MEPS  and  are  disqualified  if  they  exceed  the  sex  specific  iimits  of  26%  and 
36%  body  fat. 

These  body  fat  standards  are  based  on  health  rather  than  performance  or 
appearance  considerations.  Evaluation  of  military  appearance  is  left  to 
efficiency  reports  and  promotion  boards  and  evaluation  of  physical  performance 
is  left  to  physical  screening  tests  suited  to  Navy  requirements.  The  female 
equation  used  by  the  Navy  is  highly  appropriate  to  this  purpose  of  a  health 
standard  since  it  assesses  a  waist  girth  (in  addition  to  a  hip  circumference),  the 
principal  region  of  excess  fat  associated  with  increased  health  risks  in  men  and 
women  (38).  Since  the  body  fat  limits  are  also  reasonably  liberal  and  because 
hip  and  waist  circumferences  are  equally  weighted  in  the  equation,  strong 
females  with  large  upper  body  configurations  ("apples")  are  not  excluded  unless 
they  are  very  fat. 

This  approach  to  a  weight  control  program  is  also  in  compliance  with  the 
DOD  directive  which  initiated  the  use  of  body  composition  evaluations  by  all 
services.  This  highlights  the  wide  range  of  military  goals  which1  are  thought  to 
be  served  by  accession  and  retention  physical  standards.  More  specifically,  the 
difference  between  the  Army  and  the  Navy  approach  demonstrates  fundamental 
differences  in  the  fitness  requirements  of  the  two  services  and  in  the  way  in 
which  fitness  is  evaluated. 


•  The  NHANESII  data  yields  a  BMI  standard  of  27.2  kg/m?  which  equates  to  approximately  37% 
body  fat  for  temaies  predicted  by  regression  (and  extrapolation)  from  our  recruit  sample.  This  is 
essentially  the  Navy  upper  limit  of  36%  body  fat. 
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CONCLUSIONS 


Accepting  that  the  accession  standards  should  be  linked  to  the  retention 
standards  based  on  achievable  fat  loss,  it  is  also  reasonable  to  suggest  that  the 
same  system  of  evaluation  should  be  used  for  both  standards.  Thus,  a  body 
fat  standard  along  with  an  initial  body  weight  screen  should  be  used  for 
accession  as  it  is  employed  for  retention.  Using  body  fat  instead  of  body 
weight  as  the  ultimate  accession  standard  will  more  effectively  exclude  male 
and  female  recruits  who  are  not  likely  to  meet  retention  standards  after  basic 
training.  It  will  also  preserve  the  accession  of  some  suitable  candidates  who 
are  overweight  but  are  not  overfat.  Males  up  to  4%  body  fat  units  above  the 
retention  body  fat  standard  can  be  expected  to  successfully  lose  enough  weight 
to  meet  the  standards  within  six  months  after  graduation  from  basic  training. 
However,  until  females  are  observed  under  similar  circumstances  (Le.  parallel 
standards  producing  similar  motivation),  it  cannot  be  concluded  that  overfat 
females  would  not  be  as  successful  in  maintaining  a  reduced  body  fat  as  the 
overfat  males  were  in  this  study.  It  is  apparent  that  a  liberalization  of  female 
retention  fat  standards  is  needed,  within  the  goals  of  the  Army  Weight  Control 
Program.  Ultimately,  retention  standards  should  be  established  from  empirical 
data  demonstrating  that  the  method  of  fat  estimation  and  that  specific  total  or 
regional  body  fat  standards  do  indeed  optimize  combat  readiness  and  military 
appearance.  Appropriate  standards  for  males  and  females  should  not  be  linked 
and  should  be  determined  separately  since  the  difference  in  male  and  female 
performance  cannot  be  simply  described  by  an  interval  of  8%  body  fat  units. 
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APPENDIX  A.  Height-weight  tables,  AR  40-501, 1960, 
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TabU  IL  Table  of  Ahlitorily  Acceptable  Weight  (in  Pounds)  as  Related  to  Age  and  Height  for  Females — In.  Hot  Procurement 
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appendix  B.  Height-weight  tables,  AR  40601, 1983. 


Mtw«IM***M mm)mn 

m*  «•  a*»  mi  tei **M  i>r  mm 

MM  JUw*  ptienwl 

m 

H~90  rv40 

*M*  1*40 

4i  an#  w> 

100 

IS* 

1*3 

112 

1*7 

190 

102 

1*3 

It* 

1*7 

1*2 

1*6 

103 

m 

174 

173 

m 

1*0 

104 

174 

1*0 

17* 

173 

1*5 

105 

17* 

to 

m 

17* 

171 

106 

1*5 

i*i 

1*0 

1*4 

17* 

107 

101 

1*7 

1*6 

1*0 

1*2 

111 

1*7 

*03 

202 

196 

1*7 

115 

303 

10* 

M* 

102 

1*3 

11* 

to* 

115 

114 

» 

m 

to 

215 

122 

MO 

114 

104 

127 

£21 

m 

127 

£20 

210 

13t 

m 

04 

03 

tM 

21* 

135 

03 

141 

*40 

to 

122 

130 

140 

14* 

M* 

2» 

22* 

143 

*9 

254 

M3 

146 

04 

t47 

03 

Ml 

M0  * 

252 

241 

151 

MO 

Mi 

m 

25* 

247 

1M 

07 

If* 

m 

m 

04 

m 

m 

m 

Si 

m 

M0 

1*6 

1*0 

m 

27* 

2*7 

*•3-2 

Mfy  anciftniti  ft»  pm***}  •*  wfciai  Me**  tM  MtjW  tar  fn» i  WK  Ar*r  fr*ewrw*ar* 


«HN 

»44C 

t!4t 

*4-10 

tM* 

•we 

41 

1 

•Q 

120 

U* 

tM 

11* 

t52 

m 

1 

*2 

m 

tM 

t» 

til 

134 

117 

3 

*4 

124 

12* 

190 

m 

m 

tM 

l 

ft* 

127 

130 

m 

tM 

tM 

ui 

? 

ft* 

m 

t*2 

IM 

07 

U* 

144 

J 

too 

U2 

134 

tM 

t* 

U5 

Mi 

4 

102 

t35 

tM 

tM 

143 

H} 

«* 

5 

1** 

140 

144 

M* 

1*0 

m 

t 

104 

141 

US 

%** 

151 

1*4 

1*7 

y 

** 

U5 

144 

1*2 

m 

m 

1*3 

£ 

VT 

tie 

113 

tM 

t*o 

m 

t*t 

} 

ttl 

t*4 

i& 

t*t 

1*4 

«7 

1*0 

3 

IT* 

m 

1*2 

nd 

t*4 

til 

174 

1 

ttt 

m 

1*4 

am 

\w*$ 

13 

17* 

T2S 

171 

174 

17* 

t*J 

W* 

> 

171 

17? 

17* 

t*5 

tM 

m 

« 

\*o 

m 

1*2 

HI 

*M 

1*1 

1 

*» 

if* 

t*1 

ws 

**4 

m 

ice 

1 

tM 

t*4 

1*J 

m 

tu 

m 

** 

120 

1M 

1*? 

m* 

Mi 

XX 

lit 

1 

HI 

60 

X* 

*» 

f:7 

» 

t« 

Oft* 

10* 

Ttt 

IJ? 

m 

*R 

- 

ft* 

*>* 

IH 

m 

61 


WEIGHT  TABLES  FOR  ARMY  PERSONNEL 


APPENDIX  C.  Height-weight  tables,  AR  600-9,  1976, 
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-Vote.  Height  and  wtfgftt  data  do  not  Include  Allcuronfe*  for  shoos  and  other  clothing. 


APPENDIX  D.  Height-weight  &  body  fat  standards  and  appearance. 

Characteristics  of  the  individuals  in  Figure  1  (page  11)  are  given  below.  This 
is  constructed  from  Army  Body  Composition  Study  (1984)  data  based  on 
1125  male  and  271  female  soldiers.  Some  of  this  data  has  been  published 
as  a  technical  report  on  visual  assessment  of  military  appearance  and  fatness 
(the  study  also  used  side  and  rear  views).  The  way  in  which  a  soldier  wears 
their  uniform  is  a  significant  component  of  military  appearance.  Fatness  is 
more  obvious  for  the  same  soldiers  in  swim  trunks  (next  page). 

Age 

Height  (inches) 

Weight  (pounds) 

Percent  fat,  by  underwater  weighing 


30  - 

%  BODY 

FAT 

26 

68.7  in 

128  lbs 

29.4% 

19 

S7.2  in 

171  lbs 

28.7% 

20 

69.2  in 

198  lbs 

28.0% 

25  ~ 

20 

19 

21 

66  2  in 

67.7  in 

68.2  in 

142  lbs 

171  lbs 

196  lbs 

25.1% 

26.5% 

25.3% 

20  ~ 

18 

19 

19 

69.4  in 

68.2  in 

68.1  in 

142  lbs 

172  lbs 

193  lbs 

19.9% 

20.7% 

19.6% 

15  — 

20 

20 

21 

68.7  in 

69.2  in 

69.7  in 

143  tbs 

168  lbs 

194  lbs 

14.0% 

16.1% 

17.7% 

20%  UNDER 

RETENTION 

ACCESSION 

BODY  WEIGHT  STANDARDS 
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APPENDIX  E.  Instructions  for  body  fat  estimation,  AR  600-9, 1967, 


Standard  Methods  for  Datarmlntng 
Body  Fat  Using  Body 
CircumfarancM,  Hotght  and 
Walght 

B-t  Introduction 

a  The  procedures  for  the  measurements 
of  height,  weight,  and  specific  body  circum¬ 
ferences  for  the  estimation  of  body  fat  are 
described  in  this  appendix. 

b.  Although  circumferences  may  be 
looked  upon  by  untrained  personnel  as  easy 
measure,  they  can  give  erroneous  results  if 
proper  precautions  are  not  followed  The  in¬ 
dividual  taking  the  measurements  must 
have  a  thorough  understanding  of  the  ap¬ 
propriate  body  landmarks  and  measurement 
techniques-  Unit  commanders  should  re¬ 
quire  that  designated  personnel  have  hands- 
on  training  and  read  the  instructions  re¬ 
garding  technique  and  location,  and  prac¬ 
tice  before  official  determinations  are  made 
T-vo  members  of  the  unit  should  be  utilized 
in  the  taking  of  measurements,  one  to  place 
the  tape  measure  and  determine  measure¬ 
ments,  the  other  to  assure  proper  placement 
and  tension  of  the  tape,  m  well  as  to  record 
the  measurement  on  the  worksheet.  The  in¬ 
dividual  taking  the  measurements  should  be 
of  tne  same  sex  as  the  soldier  being  meas¬ 
ured;  the  individual  who  assists  the  measur¬ 
er  and  does  the  recording  may  be  of  either 
sex.  The  two  should  work  with  the  soldier 
between  them  so  the  tape  is  clearly  visible 
from  all  sides.  Measurements  will  be  made 
three  times,  in  accordance  with  standard 
body  measurement  procedure.  This  is  nec¬ 
essary  feu  reliability  purposes,  since  the 
greater  auraber  of  measurements,  the  laser 
the  standard  of  deviation.  Also,  if  only  two 
measurements  were  taken,  there  would  be 
no  way  to  tell  which  measurement  was  the 
most  accurate.  If  there  is  greater  than  1/4- 
sneb  difference  between  the  measurements, 
then  continue  measuring  until  you  have 
three  measurements  within  1 /4-inch  of  each 
other.  An  average  of  the  scores  that  are 
within  1/4- inch  of  each  other  will  be  used. 

c  When  measuring  dreumfereoea,  cccn- 
presskft  of  the  soft  tissue  is  a  problem  that 
require  oo&stam  attention.  The  tape  will  be 
applied  so  that  it  makes  contact  with  the 
•kin  and  caef&ms  to  the  body  surface  being 
measured.  It  should  not  compress  the  un¬ 
derlying  soft  tissues.  Note,  however,  that  in 
the  hip  circumference  more  firm  pressure  is 
needed  to  compress  gym  shorn.  All  met- 
sumnenu  art  made  in  the  borixocu!  plane, 
(i.e.,  parallel  to  the  CoorX  uakti  indicated 
otherwise* 


<L  The  tupe  measure  should  be  made  of  a 
son-stretchable  material,  preferably  fiber¬ 
glass;  cloth  or  steel  tapes  are  vtaccepub?e. 
Cloth  measuring  tapes  will  wretch  with  us¬ 
age  and  moat  tied  tapes  do  not  conform  to 
body  surfaces.  The  tape  measure  should  be 
calibrated,  i.e.,  compared  with  a  yardstick 
or  a  metal  ruier  to  ensure  validity.  This  is 
done  by  aligning  the  fiberglass  tape  measure 
with  the  quarter  inch  markings  on  the  ruler. 
The  markings  should  match  those  on  the 
ruler,  if  not,  do  not  use  that  tape  measure. 
The  tape  should  be  1/4-  to  1/ 2-inch  wide 
(not  exceeding  1/2-inch)  and  a  minimum  of 
5-6  feet  in  length.  A  retractable  fiberglass 
tape  is  the  bat  type  for  measuring  all  areas. 
Tapes  currently  available  through  the  Army 
Supply  System  (Federal  Stock  Number 
13 1 5-00-782-3520)  may  exceed  the  1/2- 
inch  width  limits  and  could  slightly  impact 
on  circumferential  measurements.  Efibrn 
are  being  made  to  replace  the  supply  system 
tape  with  a  narrower  retractable  tape.  In  the 
interim,  the  current  Army  supply  system  dr 
any  other  fiberglass  tape  not  to  exceed  3/S- 
inch  may  be  used  if  retractable  tapa  can¬ 
not  be  purchased  by  unit  budget  funds 
available  and  approved  by  installation 
commanders. 

B-2-  Haight  and  walght 

maaauramanta 

a  Tljc  bright  will  be  measured  with  the 
soldier,  in  stocking  feet  (without  shoes)  and 
standard  PT  uniform,  i.e,,  gym  thorn  and 
T*hin»  «ttndin$  on  a  fiat  surface  with  the 
head  held  horizontal,  looking  directly  for¬ 
ward  with  the  hnc  of  virion  horizontal,  and 
the  chin  parallel  to  the  floor.  The  body 
should  be  straight  but  not  rigid,  similar  to 
the  position  of  attention.  Unlike  the  screen¬ 
ing  table  weight  thU  measurement  will  be 
recorded  to  the  nearest  l/4-tnch  in  order  to 
gather  a  more  accurate  description  of  the 
soldier's  physical  characteristics. 

h  The  wright  will  be  measured  with  the 
soldier  in  a  standard  PT  uniform,  i.e,  gym 
shorn  and  a  T-shirt.  Shea  will  not  be  worn. 
The  measurement  should  be  made  on  scales 
available  in  a aim  and  recorded  to  the  near¬ 
est  pound  with  the  following  guidelines' 

(1)  If  the  wright  fraction  of  the  soldier  is 
less  than  I /2-pound,  round  down  to  the 
nearest  pound. 

(2)  If  the  weight  fraction  of  the  scldkr  Is 
l/2-peufcd  or  greater,  found  up  to  the  next 
whole  pound. 
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B-&  Dwcflpttofl  of  drcumfortnco 
ottts,  and  thtlr  anatomical  landmarks 
and  tachnkjus 

a.  All  circumference  measurements  will 
be  taken  three  times  and  recorded  to  the 
nearest  1/4-inch  (or  0.25).  Each  sequential 
measurement  should  be  within  1/4-inch  of 
the  next  or  previous  measurement.  If  the 
measurements  are  within  1 /4-inch  of  each 
other,  derive  a  mathematical  average  to  the 
nearest  quarter  (1/4)  of  an  inch.  If  the  mea¬ 
surements  differ  by  1/4-inch  or  more  con¬ 
tinue  measurements  until  you  obtain  three 
measures  within  1/4-inch  of  each  other. 
Then  average  the  three  closest  measures. 

b.  Each  set  of  measurements  will  be  com¬ 
pleted  sequentially  to  discourage  assump¬ 
tion  of  repeated  measurement  readings.  For 
males,  complete  1  set  of  abdomen  and  neck 
measurements,  NOT  three  abdomen  cir¬ 
cumferences  followed  by  three  neck  circum¬ 
ferences,  Continue  the  process  by  measuring 
the  abdomen  and  neck  in  series  until  you 
have  three  sets  of  measurements.  For  fe¬ 
males,  complete  one  set  or  hip,  forearm, 
neck,  and  wrist  measurements,  NOT  3  hip 
^followed  by  three  forearm  etc.  continue  the 

process  by  measuring  hip,  forearm,  neck, 
and  wrist  aeries  until  you  have  3  sets  of 
measurements. 

c  Worksheets  for  computing  body  fat  arc 
at  figure  B-l  (maks)  and  figure  B-3  (fe¬ 
males).  Local  reproduction  is  authorized.  A 
blank  copy  of  DA  Forms  5500-R  and 
5501 -R  is  located  at  the  back  of  this  vol¬ 
ume.  These  forms  will  be  reproduced  locally 
OrIUi  11-tacb  paper.  Supporting  factor 
tables  are  located  at  tables  B*i  and  13-2 
(males)  and  tables  B-3  through  B-t  (fe¬ 
males)  and  include  specific  steps  for  prepar* 
tag  body  fist  content  worksheets. 

4.  ZUuatratkms  of  each  tape  measurement 
axe  at  figure  B~2  (males)  and  figure  B-4  (fe¬ 
males).  A  training  videotape  (TV T  fi-103)  is 
also  available  at  Visual  Information  Librar¬ 
ies,  and/or  Training  Audiovisual  Support 
Centers  (TASC). 

•*4.  Ckcumfaraoca  aftaa  and 
landmark*  tor  iwtfwt  . 

a  Abd&ntK  The  soldkt  being  measured 
will  be  standing  with  arms  retool  The  ab¬ 
dominal  mestf  umnccfit  is  taken  at  a  le*d  co 
taciding  with  the  midpoint  of  the  nave) 
(beliv  button)  with  the  tape  placed  so  that  it 
il  level  all  the  way  around  tie  soldier  being 
measured.  Record  the  measurement  at  the 
cod  of  a  norms)  expiration.  It  is  important 
that  the  soldier  dom  not  attempt  to  bold  his 
abdomen  in.  thus  resulting  in  a  smaller 
measurement.  Also  the  tape  must  be  Mm 
level  Kton  the  shdomen  tod  back. 


b.  Neck.  The  aoldier  being  measured  will 
bt  standing,  looking  stnight  ahead,  chin 
Parallel  to  the  floor.  The  mea*utea>c&t  it 
taken  by  placing  the  tape  around  the  neck 
at  a  level  juK  below  the  larynx  (Adam's  ap¬ 
ple).  Do  not  place  the  upe  measure  over  the 
Adam’s  apple  The  tape  will  be  at  dose  to 
horizontal  (the  tape  line  in  the  front  of  the 
neck  should  be  at  the  tame  height  as  the 
tape  line  in  the  back  of  the  neck)  as  anatom¬ 
ically  feasible  In  many  caaes  the  tape  will 
alant  down  toward  the  front  of  the  neck. 
Therefore  care  should  be  taken  so  as  not  to 
involve  the  thoulder/neck  muscles  (trapezi- 
at)  in  the  measurement.  This  it  a  possibility 
when  a  soldier  has  s  short  neck. 

W.  Ctreurnfaranc*  sites  and 
-hwdmartca  foe  females 

a.  Ntck.  This  procedure  is  the  same  as 
for  make 

A  Forum.  The  soldier  being  measured 
will  be  standing  with  the  arm  extended 
away  from  the  body  so  that  the  forearm  is 
in  plain  vie*  of  the  measurer,  with  the  b»mt 
pthn  up.  The  soldier  should  be  allowed  to 
choose  which  arm  he/she.  prefers  to  be 
•measured.  Place  the  tape  around  the  largest 
forearm  circumference.  This  will  be  just  be¬ 
low  the  elbow.  To  ensure  thst  this  is  truly 
the  largest  circumference,  since  it  is  being 
visually  identified,  slide  the  tape  along  the 
forearm  tu  find  the  largest  circumference. 

e.  Wrist.  The  soldier  being  measured  will 
Kind  with  the  arm  extended  away  from  the 
body  so  that  the  wrist  is  in  plain  view  of  the 
measurer.  The  Upe  will  be  placed  around 
the  wrist  at  a  pom1',  above  the  hand  just  be¬ 
low  the  lower  end  of  the  bones  of  the 
forearm. 

d.  Hip.  The  ao'dier  taking  the  measure* 
mot  will  view  tltc  penoo  being  measured 
from  the  aide.  Place  the  tape  around  the 
hip*  to  that  it  pueu  over  the  greatest  pro¬ 
trusion  of  the  glaual  maaclee  (buttocks) 
fcoqxag  the  tape  in  a  horizontal  plane  (ie. 
parallel  to  the  floor).  Chock  front  to  hack 
and  ride  to  aide  to  be  lore  the  upe  k  level 
*3  the  floor  on  all  adea  before  the  aaswatre- 
masts  are  recorded.  Staoe  the  soldier  wiH  be 
wearing  gym  ebons,  the  upe  can  be  dttawn 
saugly  to  minimize  the  ialaeace  of  the 
aborts  on  the  size  ef  the  aaeasweauat 
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M*_M  4 ||a|a 

®W  afl^^Pw 

My  Fat  Contant  WwtaMC  OA 
tamllOHOicI) 

'tarn*  Print  tha  seldtir'i  Mat  name  fat! 
wm.  and  mdda  ma  *  M  NAME  Nod  Al¬ 
io  mciuda  *tt  Rank  and  Social  Sacunty 
♦tomb* 

Afa  Pnnt  ha  aga  n  yaan  m  tha  AGE  Nod 

Ha**W  Haamri  tha  Mida  t  haigM  aa  da 

aenbid  fi  Pat  appando.  to  tha  naaract  quartir 
o1  in  men.  and  raoord  tha  maaawamanl  n  Via 
HEIGHT  b^ct 

Wafght  Mmmi  tha  aoktar'a  waight  aa  da 
•enfead  m  th*  tppandu  to  tha  nacratt  panl 
and  rack'd  r  tha  WEIGHT  Woe* 

Not*  f?:*ow  a*  rutat  Ky  founding  or  ha^*<  and 
»*ghi  *«  aaaenaad  aanar  m  aa 

Stop  t.  AMoaM  Maaauramant 

Vk*!.\w‘t  tfta  tO*d>ar‘l  abdominal  ^rcixntaf- 
an'  i  io  tha  nainai  Quart#*  ot  an  «ch.  and 
ractad  *  ma  Nod  iaba*d  'FIRST*' 

Ma?  1  Mac*  Maaauramant 

Maiwurt  tha  aoKtar'a  ntd  cwoxnfaranc#  to 
Via  naaratt  puanar  oi  an  *ch.  and  f#oord  *\ 
tha  Nod  tobatod  ‘TIP  ST 


M* ia  MfffAT  STEPS  i  win  aamn  aa  yau 


Mm  S,  Awn>i  AMaadnaf  Maaaaramarrt 

Find  tha  mat hamafccar  awanqa  of  Via  PAST. 
SECOND,  and  THIRD  ibdommai  dcumfar- 
ancaa  by  adetng  tham  togathar  and  MwMng  by 
Vraa  Plica  Via  numfcar  to  tha  naaraat  autoiar 
of  an  inch,  *1  tha  Nod  martad  AVERAGE,  tor 
STEPS  1  and  3 

Mm  A  Ararat!  Mac*  UtaanmBt 

Find  tha  mathamaacai  waraga  of  your  FIRST. 
SECOND,  and  third  nad  catuWaranoaa  by 
M6oq  tham  togathar  and  dnndmg  by  thraa 
Rao#  tM  rvnbar  to  Vm  naaraat  quart*  of  an 
inch  m  tha  Nod  marfcad  AVERAGE,  tor 
STEPS  3  and  4 

Mm  *  Atdomw  Mac*  MWaranea 

Subtract  th#  rvnbar  found  in  Via  AVERAGE 
Noe*  of  STEP  4  torn  tha  t vnbar  fouvl  r  tha 
AVEFUGE  Nod  «i  STEP  3  Enfar  tha  raatil  m 
STEP  5  tn#  •  tha  dtfaranca  batwatw  tha  a6- 
doman  and  nad  drcumfarancaa 

■lu  A  -  >1  rtm 

■mmvOi 

Go  to  Tabia  M-t.  vw  Abdoman-Nad  Facto* 
Tibia,  thd  locata  tha  abdoman-nad  Mttar- 
anca  m  m  toh-moat  odfnn  V  tha  dfffaranca 
M  a  «hoto  rwmbar,  lc  .  15  aichaa.  tha  Abdo- 
marvHac*  Factor  s  6*63.  V  Vto  Mftarmci  « 


IMS  tnchaa.  ffta  factor  mad  ba  90  4t.  V  Via 
tffiaranoa  M  15,50.  tha  factor  M  61.02.  and  n 
tha  Mffaranca  la  1579.  tha  factor  M  61.55 
Entor  Vm  approprtaii  factor  In  STEP  A 
7  fniif 

Go  to  TaMM  i-3.  tha  Harght  Factor  Tab*  and 
Mean  Via  aottar'i  hatgN  r  N  toft-moat  col¬ 
umn  V  tha  htoghf  m  a  who*  oumber.  >.a .  94 
tochaa.  Via  factor  M  77.16.  ft  tha  h*ght  m  not  a 
ahofa  rtvnbac,  La  .  6475  hchaa.  N  factor  « 
7777.  V  tha  hMM  64.90  r-haa  tha  factor  * 
7746.  and  V  Via  hMght  m  /5  mchai  tha 
factor  M  77.90  Entor  tha  appropriate  factor  m 
STEP  7. 

Mom  TtwtoBm, Ma fputil Ma l>»a lactor MOM* 
fel  N  maanxi  o>  Oharmca  a  a  «nort  numo*/ 
yaw  Meter  ■*  ki  toOMafl  irtv  fit  000  oorwm  a- 
racoy  ana  fa  ncfiaa  oomwi  Cetmm  J5. 
.$0.  74  cormpond  io  mamma  mi  that  an  not 
ahMa  wton  to  naar  am  mcaom  or  an  neft 

•tops  PartMMt Mady Fat 

Subtract  tha  number  found  m  tha  AVERAGE 
Noe*  of  STEP  7  tom  tha  ftombar  tound  m  me 
AVERAGE  Noe*  of  STEP  6  and  antar  Va  Oi 
taranca  m  STEP  6  ThM  ta  tha  aotoar  a  PER¬ 
CENT  BOGY  FAT 
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6-4  *tepa  foe  preparing  the  Mnid 
•ody  Fat  Content  Worfcafteat,  DA 
Form  UOl-ft,  Dec 15 

Name  Prim  m*  aottcr’a  teat  nan*,  att  mid- 
dfo  rttwi  m  me  NAME  Nock.  Also  indude  her 
Rank,  and  SoNAi  Security  Number 

Age  Pmther  age  m  yean  r>  me  AGE  Nock. 

Height  Maaaur*  the  totter**  hefohi  u  da- 
eerbed  m  m*  append*.  id  me  naaraat  quarter 
of  an  weft,  and  record  me  maaarfamant  m  tha 
HEIGHT  block 

Weight  Measure  tha  eottar's  weight  as  da* 
aenbad  m  the  aocandn.  to  ma  naaraat  pomd, 
and  record  tn  tha  weight  block 

Hot*  Foacw  9*  nxr+rq  RMS  to  muttng  Meghl 
and  tight  ^eerMswwtt  a»  daaettae  asher  ■*  as* 
«mxd 

•ttpl.  Weight  Factor 
Go  to  TaNa  0-3,  N  W*ght  Facto*  Tad*,  and 
uxata  tha  lAHri  waght *i  ma  Wh-mo*t  col¬ 
umn.  •  m  10  pound  increment*  H  tha 
we*gM  ta  eiactfy  120  pound*,  ma  factor  t* 
found  imder  tha  "0"  ookimn  and  *  147.24.  H 
foa  wmght  *  121  pomds.  ma  facto*  a  found 
imd*f  th#  “f*  column  and  <  147.62  H  tha 
weight  •  126  ma  foefo*  a  totmd  under  tha  “6" 
ookyrm  and  a  149.47.  Enter  m#  appropriate 
weight  lector  «  ma  CALCULATIONS  eacton. 
STEP  11  A. 

ffifr  *  wppH  rvcur 

Go  to  Tab*  B-4,  ma  Ma^i  Factor  Tat*,  and 
tacate  ma  totfat  hwght  n  ma  lalt-moat  col¬ 
umn.  M  m«  height  a  a  whcaa  number.  ia  .  64 
mefte*.  ma  factor  a  found  utter  ma  000  cot- 
ifhn  and  a  aT  IS  ft  ma  heqht  a  not  a  who** 
number  i*.  *4  25  mchaa  N  factor  6*4  07 
H  ma  hught  la  *4  50  inches.  ma  factor  la 
*4  40.  snd  4  rna  a  *4  75  ndm.  tha 
facto*  a  *4  73.  Enter  ma  appropriate  height 
focto#  »  ma  Calculations  acfov  STEP 
11  D 


Hvf  i 

•wp  m  vpmiwi •n; 

Maaiura  tha  aottart  Np  dreumferanoe  to  ma 
naaraat  quart*  of  an  inch,  and  racord  m  tha 
block  Hbalid  “FIRST." 

•Iff  4*  ^Sra^^f  30ee^n^e^i^^te^it 
Uuiut  ma  kOidrar’i  foraarm  to  tha  naaraat 
mmnar  of  an  nch.  and  racord  m  tha  block  6- 
baled  “FIRST.** 

•tap  *  Mack  Mmamant 

til aai i  ra  ma  io*d*r’i  naefc  oramdaranoa  to 
ma  naaraat  quart*  of  an  fetch,  and  racord  in 
ma  block  tafcatad  “first." 

m#i  Wrtat  Maaauramant 

Measure  ma  sotter’*  wnat  to  ma  naaraat  quar¬ 
ter  of  m  awK  and  racord  m  ma  t  ock  tabafod 
“FIRST  ** 

Morn  AEfeEAT  STEPS  j  4.  5. and*  *i SCRCS.  unw 
you  here  compMrad  3  tara  or  up.  >*orsarm.  Noe* 
and  w*wi  ovopnMrancaa  Whan  you  haw  oonaatad 

tm  tanas.  tofe  ma  wwaiwwaaoi  naags  o  men  o* 
ma  « craaSavcs  wwaawrs  and  (feaoa  sack  aw 
aqa  nm  iaw  ica.tM^mflE  mock 

•tap  7.  Hfo  Factor 

Go  to  Tawa  R-5.  ma  Hp  Factor  Table,  and  lo¬ 
cate  ma  eottar’e  AVERAGE  Np  ofeofenforanoa 
m  the  left -moat  octomn.  n  me  drctattattnc*  • 
a  whole  iwnber.  La..  36  mchaa.  tha  Hip  Factor 
ia  land  m  me  000  cokann  and  H  11*3.  H  me 
orcumlaranca  la  not  a  whole  nunbar  but  ia 
3625  nefm  ma  lector  ia  15*4.  If  ma  caounv 
laranc*  m  9650  m*  foefor  la  1*06  Erfar  ma 
wnsphau  taci^  m  vm  CALCULATORS  aac- 
bon.  it  • 

NP  w*  NWm  FmCWF 

Go  to  Table  M.  tha  Foraam  Factor  Table, 
and  toom  N  eotter'e  AVERAGE  town  w- 
auRfeaMoa  m  te  tan-moat  ooMmn  a  ma  ca- 
oawiaramoa  a  a  whofo  ms«*ar.  ia.  to  achaa. 
«ta  foctor  la  bud  under  600  coMtn  and  • 
9*97  <m>o»ciattina«oi  •  taj*  a  whoia 
bar  but  a  1025  mchaa.  ma  tacky  a  4037  * 


ma  drafeWarenoe  *  10.71  trtohe*  «ta  foctor  ia 
40-97.  Erne*  ma  appropriate  flatfor  to  ma  CAL* 
CUATKWS.  11  E. 

lap  *  Hack  Factor 

Go  to  Table  i-7.  ma  Nack  Factor  Tabfo,  and 
locate  ma  aottar*s  AVERAGE  nack  cbwntor- 
anoa  m  «ta  toRntoal  oofomn.  If  ma  dramfer- 
anew  la  a  who*#  number.  La..  12  mchaa.  ma 
toctor  *  found  imdar  me  0.00  oekmn  and  m 
16-26  >  the  dreunforanoa  la  not  a  whole  rwrv 
kar  b uik  1225  mchaa.  me  ftacior  a  i*s*  l% 
ma  oaoundaranoa  a  12.50  fetohaa.  ma  factor  a 
1**3.  N  tha  drttfwfarenoe  a  12  75  mchaa.  me 
lector  a  1726.  Emm  me  appropriate  actor  a 
rna  CALCULATIONS aacbon.  it  F 

•toft*  Wrtat Factor 
Go  to  Table  64.  ma  Wnat  Factor  Table,  and 
locale  ta  totter*#  AVERAGE  wnat  cfcumfe*- 
anoa  m  the  atvmoat  ookm  if  ma  orwidtr- 
ence  a  a  whole  rnimbar.  it.  7  mchaa.  the 
lector  ia  kxmd  under  the  000  ooiumn  and  a 
554  k  the  dreuwdaranoa  a  not  a  whole  nunv 
tar  but  a  725  mchaa.  me  lector  a  3.69  Hta 
tfrcwnttofanca  a  7.50  mchaa.  the  factor  a 
312  k  ma  tinamdaianca  la  7.75  mchaa.  the 
toctn-  a  9  *4.  Enter  me  appropriate  lector  fei 
ma  CALCULATIONS  e«*on  tt  G 


Una  C.  AA41Ua«  at  Wtt*M  on*  Hi* 
Factara 

Add  11  A  WafoN  Frctor.  to  il  *.  Ho  Factor 
Enaar  ma  mauk  on  Ine  it  C  (Total} 

UaaH  AttMen Jl Hattkt, Nfewara* Hack. 

w®  VPnN 

Add  11  D.  NagW  Factor.  11  E.  Foran  Fac¬ 
tor.  11  F.  Nack  Factor,  and  11  G  Wnf  Factor 

tngamar.  Emm  ma  mait  on  Ine  it  H  (ToU4 

*AmL  Rarwam *a*y Fat 

filAtacr  Iff*  1144  »o«  Una-C  #nd  attar  on 
LtoaT  TNa  •  tba  aokkw*a  PERCENT  *00 v 
FAT 
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its  iOOt 


Weight  for  Height  Table  (Screening  Table  Weight) 


APPENDIX  F.  Height-weight  tables,  AR  600-9, 1983. 
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ft  *  pOBwHi  gm  *wt>  tot  ff  KH  gg  10  mctm 


APPENDIX  H.  Military  units  and  number  of  soldiers  studied.  "Complete 
data"  indicates  subjects  measured  by  the  study  team,  "unit  data"  indicates 
subjects  for  which  some  data  was  obtained,  including  some  not  measured  by 
the  study  team,  "total  in  unit"  indicates  number  of  soldiers  In  the  training  unit. 


complete 

unit  data  & 

data 

total  in  unit 

Dates  of  training 

Unit 

(#soldiers) 

(#soldiers) 

start 

end 

Maie  recruit 

Co  A,  1-34 

96 

219/248 

23  Sept 

17  Nov 

Co  B,  1-34 

189 

189/225 

21  Sept 

17  Nov 

Co  C,  1-34 

227 

227/231 

22  Sept 

17  Nov 

Co  A.  2-13 

203 

219/219 

7  Oct 

1  Dec 

Co  B,  2-13 

164 

225/225 

28  Sep 

22  Nov 

Co  C.  2-13 

53 

215/215 

1  Oct 

22  Nov 

Co  B,  protrain 

55 

121/121 

13  Oct 

8  Dec 

Co  C,  protrain 

61 

116/116 

14  Oct 

8  Dec 

Total 

1048 

1531/1600 

Female  recruits 

Co  B,  1-28 

136 

209/209 

16  Sep 

9  Nov 

Co  D.  1-34 

188 

204/204 

23  Sept 

17  Nov 

Co  E,  2-13 

190 

210/214 

30  Sept 

22  Nov 

Co  D.  2-13 

200 

213/228 

7  Oct 

1  Dec 

Co  D.  3-34 

46 

156/184 

7  Oct 

1  Dec 

Co  E,  protrain 

86 

loan  00 

15  Oct 

8  Dec 

Total 

846 

1092/1139 

79 


APPENDIX  I.  Survey  Instrument  and  cover  letters. 
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APPENDIX  J.  Distribution  of  height  measurement  discrepancies. 


PERCENT  OF  SAMPLE 


35  -n 


DIFFERENCE  FROM  STUDY  TEAM  MEASUREMENT  (CM) 


Distribution  of  the  difference  between  height  reported  by  MEPS  and  by 
soldiers'  first  units,  compared  to  study  team  measured  height.  Positive  values 
indicate  overestimated  heights  compared  to  study  team  measurements. 
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APPENDIX  K.  Study  data  compared  by  age  category  &  othnlc  origin, 


Male  recruits,  by  age  category  [in  metric  units] 

Parameter  17*20  21-27  prob 


EAD  (ns) 

751 

251 

Age  (years) 

18.5  +0.8 

22.9  ±1.8 

Height  (cm) 

175.3  +6.8  a 

175.0  +7.9 

ns 

Weight  (kg) 

75.1+12.0 

77.2+12.9 

* 

BMI  (kg/m2) 

24.4  +3.6 

25.1  +3.6 

** 

Body  fat  (%) 

15.6  ±5.8 

17.2  +5.6 

*** 

Neck  circ  (cm) 

37.1  +2.1 

37.5  +2.2 

** 

Abd2  circ  (cm) 

82.4  +9.5 

84.8  +9.5 

*** 

BF  std  prox  (%) 

-4.4  +5.8 

-4.8  +5.6 

ns 

Strength  (kg) 

45.9+20.5 

47.4+22.1 

ns 

Flexibility  (cm) 

85.1+17.5 

83.3+18.3 

ns 

Push  ups  (count) 

26.5+15.3 

26.8±16.8 

ns 

Situps  (count) 

38.7+17.9 

36.0+19.0 

★ 

2-mile  run  (mins) 

16.3  +2.2 

16.5  +2.1 

ns 

6-MTHS  POST-BT  303  82 


Weight  (kg) 

75.6  +9.5 

77.3+11.7 

ns 

BMI  (kg/m2) 

24.7  +2.8 

25.3  +3.3 

ns 

Body  fat  (%) 

15.2  +4.f 

16.7  +5.1 

** 

Neck  circ  (cm) 

38.8  +9.0 

38.5  +2.1 

ns 

Abd2  circ  (cm) 

82.2  +7.1 

84.9  +8.7 

** 

BF  std  prox  (%) 

-4.8  +4.5 

-5.2  +5.1 

ns 

Wt  chg  (6m-EAD) 

+0.9  +5.5 

+0.8  +5.1 

ns 

Wt  chg  (BT-EAD) 

-0.1  +3.1 

-0.0  +2.8 

ns 

%BF  chg  (6m-EAD) 

-0.5  +3.2 

-0.3  +3.2 

ns 

Note:  significant  differences  by  analysis  of  variance  are  noted  In  right 
column:  ns=not  significant,  *=p<0.05,  **=p<0.01,  ***=p<0.001.  proportions 
were  compared  as  2  x  2  tables  with  a  chi-squared  test 
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Female  recruits,  by  age  category  [in  metric  units] 


Parameter 

18-20 

21-27 

F  prob 

F.AD  (n  =) 

639 

208 

Age  (years) 

18.5  ±0.9 

23.1  ±1.8 

Height  (cm) 

161.6  ±6.4 

162.9  ±6.8 

★ 

Weight  (kg) 

57.6  +6.2 

59.5  ±7.2 

*** 

BMI  (kg/m2) 

22.0  ±2.0 

22.4  ±2.2 

* 

Body  fat  (%) 

26.5  ±3.7 

26.9  ±3.9 

ns 

Neck  circ  (cm) 

31.4  +1.4 

31.7  ±1.5 

* 

Hip  circ  (cm) 

93.4  ±5.2 

94.5  ±5.6 

* 

Forearm  circ  (cm) 

23.0  ±1.2 

23.3  ±1.4 

Wrist  circ  (cm) 

14.8  ±0.7 

14.9  ±0.7 

ns 

Abdl  circ  (cm) 

67.1  ±4.5 

68.7  ±4.8 

*** 

BF  std  prox  (%) 

-1.5  ±3.7 

-3.1  ±3.9 

*** 

Strength  (kg) 

28.9  ±8.3 

30.7  ±8.8 

*# 

Flexibility  (cm) 

86.8±1 5.4 

86.9+14.7 

ns 

Push  ups  (count) 

7.0  ±7.7 

7.0  ±7.8 

ns 

Situps  (count) 

26.5±1 8.7 

26.2±19.5 

r.c 

2-mile  run  (mins) 

20.3  ±2.4 

20.4  ±1.7 

** 

6-MTHS  POST-BT  203  68 


Weight  (kg) 

60.3  ±6.8 

60.6  ±6.7 

ns 

BMI  (kg/m2) 

23,0  ±2.2 

23.0  ±2.4 

ns 

Body  fat  (%) 

26.5  ±4.1 

25.6  ±4.6 

ns 

Neck  circ  (cm) 

32.6  ±2.1 

33.1  ±1.3 

ns 

Hip  circ  (cm) 

95.1  ±5.3 

95.2  ±5.5 

ns 

Forearm  circ  (cm) 

24.1  ±1.7 

24.3  ±1.6 

ns 

Wrist  circ  (cm) 

15.5  ±1.1 

15.4  ±0.9 

ns 

BF  std  prox  (%) 

-1.5  ±4.1 

-4.4  ±4.6 

*** 

Wt  chg  (6m-EAD)  +2.3  ±3.7  +2.0  +3.3  ns 


Wt  chg  (BT-EAD) 

-1.0  ±1.9 

-1.3  ±2.3 

* 

%BF  chg  (6m-EAD) 

-0.4  ±3.4 

-0.7  ±2.9 

ns 
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Male  recruits,  by  principal  ethnic  groups 


Parameter 

White 

Black  Hispanic  prob 

EAD  (n  =) 

615  325  68 

Age  (years) 

20.1  ±3.3 

20.0  ±3.0 

20.6  ±3.0 

ns 

Height  (cm) 

175.7  ±7.0  a 

175.8  ±7.1  a 

171.4  +5.9  b 

*** 

Weight  (kg) 

76.2±12.3 

75.8±12.2 

73.0±12.4 

ns 

BMI  (kg/m2) 

24.6  ±3.5 

24.5  ±3.6 

25.8  ±3.9 

ns 

Body  fat  (%) 

17.1  ±5.7  a 

13.8  ±5.3  b 

17.7  ±6.1  a 

**# 

Neck  circ  (cm) 

37.2  ±2.1 

37.2  ±2.1 

36.9  ±2.0 

ns 

Abd2  circ  (cm) 

84.6  ±9.8  a 

80.1  ±8.4  b 

84,2±10.5  a 

*** 

BF  std  prox(%) 

-3.6  ±5.7  a 

-6.8  ±5.2  b 

-3.2  ±6.1  a 

*** 

%  overwt  (acc) 

4.7 

5.2 

7.4 

ns 

%  overwt  (ret) 

30.9 

29.5 

36.8 

ns 

%  overfat 

27.0 

12.3 

32.4 

*** 

Strength  (kg) 

44.4±21.C  a 

51.5±19.6  b 

44.0±22.1  a 

*** 

Flexibility  (cm) 

85.1  ±17.5  a 

84.8±17.5  a 

78.5±18.3  b 

* 

Push  ups  (count) 

24.9+15.5  a 

29.2±15.8  b 

27.2±1 5.3  ab 

*** 

Situps  (count) 

36.4±19.0  a 

41.0+17.1  b 

35.9±1 6.0  a 

*** 

2-mile  run  (mins) 

16.5  ±2.2 

16.1  ±2.0 

16.2  ±1.7 

ns 

6-MTHS  POST-BT 

208 

129 

23 

Weight  (kg) 

75.3  ±9.8 

77.3  ±9.9 

75.4  ±9.0 

ns 

BMi  (kg/m2) 

24.6  ±2.7 

25.1  ±3.0 

25.5  ±2.8 

ns 

Body  fat  (%) 

16.1  ±4.5  a 

14.0  ±4.5  b 

17.8  ±4.4  a 

*** 

Neck  circ  (cm) 

39.4+10.1 

37.7  ±3.1 

37.7  ±1.8 

ns 

Abd2  circ  (cm) 

83.5  ±7.4  a 

81.0  ±7.1  b 

85.2  +7.5  a 

** 

BF  std  prox(%) 

-4.4  ±4.5  a 

-6.6  ±4.5  b 

-2.7  ±4.6  a 

*** 

Wt  chg  (6m-EAD)  +0!9  ±5.0  +1.1  ±5.8  +0.1  ±7.1  ns 


Wt  chg  (BT-EAD)  -0.4 

±3.1  a 

+0.4  ±3.1  b 

-0.2  ±2.7  a,b  ** 

%BF  chg  (6m-EAD)  -0.4 

±3.1 

-0.0  ±3.4 

-1.1  ±4.1  ns 

Note:  significant  differences  by  ANOVA  (rt  col:  ns=not  significant, 
*=p<0.05,  **=p<0.01,  ***=p<o.001)  were  pursued  with  Duncan’s  multiple 
range  test  (same  symbols  =  no  difference);  proportions  were  compared  as 
row  x  column  contingency  tables  with  a  chi-squared  test. 
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Female  recruits,  by  principal  ethnic  groups 

Parameter  White  Black  Hispanic  prob 


EAD  (n  =)  379  368  52 


Age  (years) 

20.3  +3.2 

19.9  ±3.1 

20.1  ±3.1 

ns 

Height  (cm)  162.1  +6.3  a 

162.4  ±6.7  a 

157.8  ±5.9  b 

♦** 

Weight  (kg) 

58.8  +6.3  a 

57.8  ±6.5  b 

55.5  ±6.3  c 

** 

BMI  (kg/m2) 

22.3  +2.0  a 

21.9  ±2.0  b 

22.3  ±2.0  a,b 

* 

Body  fat  (%) 

27.3  ±3.6  a 

25.9  ±4.0  b 

27.8  ±3.2  a 

*** 

Neck  circ  (cm) 

31.4  +1.4  a 

31.7  ±1.5  b 

31.0  ±1.4  a 

** 

Hip  circ  (cm) 

94.5  ±5.2  a 

93.1  ±5.4  b 

92.5  ±5.0  b 

Forearm  circ  (cm) 

23.1  ±1.3  a 

23.1  ±1.3  a 

22.4  ±1.2  b 

** 

Wrist  circ  (cm) 

14.9  ±0.7  a 

14.9  ±0.8  a 

14.6  ±0.6  b 

* 

Abdl  circ  (cm) 

68.3  ±4.8  a 

66.8  ±4.4  b 

67.5  ±5.0  a,b 

*** 

BF  std  prox(%) 

-1.4  ±3.6  a 

-2.6  ±4.0  b 

-0.7  ±3.3  a 

*** 

%  overwt  (acc) 

35.4 

29.1 

25.0 

ns 

%  overwt  (ret) 

40.7 

32.7 

38.5 

ns 

%  overfat 

34:7 

25.2 

38.5 

** 

Strength  (kg) 

28.4  ±8.6  a 

30.8  ±8.5  b 

27.5  ±4.5  a 

+** 

Flexibility  (cm) 

87.9±16.3 

85.9±15.0 

86.9±14.0 

ns 

Push  ups  (count) 

6.7  ±7.7 

7.4  ±7.5 

7.3±10.0 

ns 

Situps  (count) 

24.5±19.3  a 

29.1  ±1 7.8  b 

26.0±1 8.5  a,b 

2-mile  run  (mins) 

19.8  ±2.6  a 

20.7  ±2.5  b 

20.2  ±1.9  a,b 

* 

6-MTHS  POST-BT 

133  129  14 

Weight  (kg) 

60.8  ±6.9 

60.3  ±6.6 

59.6  ±7.8 

ns 

BMI  (kg/m2) 

23.1  ±2.3  a 

22.9  ±2.2  a 

24.4  ±2.0  b 

+ 

Body  fat  (%) 

26.6  ±4.3  a 

25.5  ±4.0  b 

29.6  ±4.3  c 

** 

Neck  circ  (cm) 

32.6  ±1.6 

32.9  ±2.2 

32.8  ±1.5 

ns 

Hip  circ  (cm) 

95.2  ±5.5 

95.3  ±5.3 

94.9  ±6.9 

ns 

Forearm  circ  (cm) 

24.0  ±1.6  a 

24.4  ±1.7  b 

23.6  ±1 .4  a,b 

* 

Wrist  circ  (cm) 

15.4  ±0.9 

15.6  ±1.3 

15.0  ±0.3 

ns 

BF  std  prox(%) 

-2.0  ±4.3  a 

-3.1  ±4.3  b 

+1.1  ±4.6  c 

** 

Wt  chg  (6m-EAD) 

+1.8  ±3.3 

+2.7  ±3.8 

+3.0  ±3.2 

ns 

Wt  chg  (BT-EAD) 

-1.2  ±2.1 

-1.0  ±1.9 

-0.9  ±1.1 

ns 

%BF  chg  (6m-EAD)  -0.7  +3.0 

-0.4  ±4.0 

+0.2  +2.5 

ns 
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APPENDIX  L.  Summary  study  data,  key  variables. 


Parameter 

EAD 

EOC 

first  unit 

MALES,  n  = 

1483 

1230 

546 

Height  (cm) 

175.2  ±7.1 

* 

* 

(153.0-208.0) 

Weight  (kg) 

75.7+12.2 

74.8+1 1 .0 

75.9±10.0 

(48.6-121.7) 

(49.0-111.0) 

(52.3-113.2) 

BMI  (kg/m2) 

24.6  +3.6 

24.4  +3.1 

24.8  ±2.9 

(17.2-34.4) 

(17.4-32.9) 

(18.4-33.2) 

Body  fat  (%) 

16.1  +5.8 

N/C 

15.5  ±4.7 

(2.1-36.1) 

(5.0-32.4) 

Push  ups  (count) 

26.4+15.9 

50.9+1 2.2 

N/C 

(0.0-87.0) 

(18.0-96.0) 

Situps  (count) 

36.4+19.0 

64.5+1 1.1 

N/C 

(3.0-85.0) 

(31.0-99.0) 

2-mile  run  (mins) 

16.4  +2.2 

14.0  ±1.1 

N/C 

(11.4-26.0) 

(11.0-20.1) 

FEMALES,  n  = 

1159 

884 

298 

Height  (cm) 

162.0  +6.5 

* 

* 

(144.0-189.0) 

Weight  (kg) 

58.3  +6.5 

56.9  ±6.2 

60.5  ±6.8 

(40.0-87.7) 

(41.8-81.8) 

(43.2-80.0) 

BMI  (kg/m2) 

22.2  +2.0 

21.8  ±1.9 

23.1  ±2.2 

(16.4-27.2) 

(15.6-28.4) 

(16.4-30.0) 

Body  fat  (%) 

26.8  +3.8 

N/C 

26.3  ±4.2 

(15.8-42.6) 

(11.5-40.8) 

Push  ups  (count) 

7.0  +7.7 

27.5  ±9.9 

N/C 

(0.0-52.0) 

(7.0-79.0) 

Situps  (count) 

34.0+13.8 

61 .3±1 1  -4 

N/C 

(1.0-92.0) 

(10.0-98.0) 

2-mile  run  (mir.s) 

20.3  +2.5 

17.5  ±1.5 

N/C 

(13.0-29.8) 

(13.0-30.8) 

notes:  values  given  as  mean+SD,  and  range;  N/C  •  data  not  collected; 
*  EAD  height  was  used  for  all  body  fat  and  BMI  computations 
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APPENDIX  M.  Relationship  between  grip  strength  and  body  mass 
index. 


The  relationship  between  grip  strength  and  body  mass  index  in  males  and 
females  (males:  r=0.43,  p<0.001;  females:  r=0.29,  p<0.001). 


GLOSSARY 

Terms  and  abbreviations  used  in  this  report 


Accession  standards  -  physical  standards  prescribed  by  AR  40-501 .  These 
are  weight-for-height  standards  which  prevent  entry  to  active  duty  of 
candidates  who  exceed  the  standards.  Waivers  can  be  granted  in  some 
cases  and,  since  completion  of  the  data  collection  in  this  study,  candidates 
are  being  accepted  if  they  exceed  these  weight  tables  but  meet  body  fat 
standards  in  AR  600-9. 

APFT  -  the  Army  Physical  Fitness  Test  which  is  administered  to  all  active 
duty  soldiers  biannually.  The  test  includes  pushups,  situps  and  two  mile 
run,  in  that  order.  At  the  beginning  of  basic  training  a  modified  APFT,  the 
diagnostic  APFT,  is  administered  to  new  recruits.  This  may  include  a  one 
mile  instead  of  two  mile  run  test. 

BMI  -  Body  Mass  Index:  a  way  to  describe  body  size  and  proportion  from 
height  and  weight:  weight  (in  kilograms)  is  divided  by  the  square  of  the 
height  (in  meters).  Weight  increases  more  rapidly  with  an  increase  in 
height  so  that  a  normally  proportioned  6’  person  will  be  described  by  the 
same  BMI  as  a  normally  proportioned  5’  person.  The  “average"  BMI  for 
young  U.S.  males  and  females  is  approximately  22-23  kg/m2. 

EAD  -  Entry  to  Active  Duty. 

MEPS  -  Military  Entrance  Processing  Station;  a  facility  which  inproce  isos 
new  recruits  before  basic  training. 

NHANESI1  -  National  Health  and  Nutrition  Examination  Survey;  the  i econd 
cycle  of  field  data  collection  from  a  large  representative  sample  of 
households  across  the  United  States.  This  data  includes  physical 
measurements  of  height  and  weight. 

Qverfat  -  exceeding  Army  retention  body  fat  limits  for  sex  and  age. 
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Recruit  -  person  in  basic  training,  afterwards  referred  to  as  a  soldier. 


Retention  standards  -  physical  standards  prescribed  by  AR  600-9.  These 
are  fat  standards  based  on  circumference  measurements  which  pertain  to 
Army  personnel.  Weight  tables,  are  only  used  for  screening  purposes,  to 
determine  who  should  be  assessed  for  fat. 

Screening  weight  standards  -  weight-for-height  tables  in  AR  600-9  which 
identify  individuals  who  are  most  likely  to  be  overfat.  This  is  used  only  to 
identify  those  soldiers  who  need  to  be  assessed  for  body  fat. 
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